
This action is to seek adoption of the updated County of Los Angeles Floodplain Management Plan 
by the Board of Supervisors, which will enable the County of Los Angeles to retain its eligibility in the 
National Flood Insurance Program’s Community Rating System.

SUBJECT

May 11, 2010

The Honorable Board of Supervisors
County of Los Angeles
383 Kenneth Hahn Hall of Administration
500 West Temple Street 
Los Angeles, California 90012
 
Dear Supervisors:

ADOPT THE NEW FLOODPLAIN MANAGEMENT PLAN 
(ALL SUPERVISORIAL DISTRICTS)

(3 VOTES)

IT IS RECOMMENDED THAT YOUR BOARD:

1. Find that the adoption of the updated County of Los Angeles Floodplain Management Plan, dated 
July 2007 and revised December 2009, is exempt from the California Environmental Quality Act, for 
the reasons stated in this letter and in the record of the project.

2. Approve and adopt the updated County of Los Angeles Floodplain Management Plan, dated July 
2007 and revised December 2009.

PURPOSE/JUSTIFICATION OF RECOMMENDED ACTION

As a participant in the National Flood Insurance Program (NFIP) administered by the Federal 
Emergency Management Agency (FEMA), flood insurance is available to the residents of the 
unincorporated County of Los Angeles (County).  Since 1990, the County has been participating in 
the Community Rating System (CRS) Program established by FEMA, which rewards the County and 
participating cities with reduced flood insurance premiums if they exceed minimum NFIP 
requirements.
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The County’s CRS activities have earned a Class 8 rating and, as a result, County residents 
currently benefit from a 10 percent reduction in their flood insurance premiums.  This amounts to an 
average annual savings of $77 per policy and a total annual savings of approximately $280,000 for 
the current 3,636 policyholders.

To retain its eligibility in the NFIP’s CRS Program, the County is required to develop and adopt an 
up-to-date Floodplain Management Plan (Plan) to address repetitive flood damage claims in the 
unincorporated County areas.  The enclosed Plan identifies the repetitive loss properties and 
provides specific mitigation measures to minimize flood hazards.

Your Board previously adopted a Plan in 2001.  In 2006, your Board accepted a Flood Mitigation 
Assistance (FMA) planning grant to update the Plan.  Under a Public Works service contract funded 
by the FMA grant, an updated Plan for the County was prepared.  FEMA has determined the newly 
updated Plan is eligible for final approval pending its adoption by your Board.

Implementation of Strategic Plan Goals

The Countywide Strategic Plan directs the provision of Community and Municipal Services (Goal 3) 
by providing services, which will reduce residents’ flood insurance premiums, and Public Safety 
(Goal 5) by improving the safety of the people of the County.

FISCAL IMPACT/FINANCING

There will be no impact to the County General Fund.  CRS activities are included in Fiscal Years 
2009-10 and 2010-11 Proposed Budgets.  The Plan is also a planning document and, upon its 
adoption, will have no binding funding obligation on the County or the Los Angeles County Flood 
Control District (LACFCD).

FACTS AND PROVISIONS/LEGAL REQUIREMENTS

Your Board previously adopted the Plan on October 30, 2001.  On April 4, 2006, your Board 
accepted an FMA planning grant in the amount of $50,000 from the California Emergency 
Management Agency, formerly Governor’s Office of Emergency Services, to update the Plan.  On 
January 8, 2007, Public Works approved a service contract in the amount of $67,000 funded by the 
FMA grant and the LACFCD for WRC Consulting Services, Inc., to update the Plan for the 
Lancaster, Malibu Lake, Quartz Hill, Rowland Heights areas, and the Santa Monica and San Gabriel 
Mountains.  The enclosed newly updated Plan was prepared and subsequently determined by FEMA 
to be eligible for final approval, pending its adoption by your Board.

ENVIRONMENTAL DOCUMENTATION

The proposed action is statutorily exempt from the California Environmental Quality Act (CEQA).  
The updated County Plan constitutes a feasibility and planning study for possible future actions, 
which the County has not approved, adopted, or funded and, therefore, is exempt from CEQA 
pursuant to Section 15262 of the CEQA Guidelines.

IMPACT ON CURRENT SERVICES (OR PROJECTS)

The Honorable Board of Supervisors
5/11/2010
Page 2



There will be no adverse impact on any other current services and/or projects as a result of this 
action.

CONCLUSION

Please return three adopted copies of this letter to the Department of Public Works, Watershed 
Management Division.

Respectfully submitted,

GAIL FARBER

Director

GF:GH:sw

c: Chief Executive Office (Lari Sheehan)
County Counsel
Executive Office

The Honorable Board of Supervisors
5/11/2010
Page 3
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1. INTRODUCTION

1.1 Project Objectives

The objective of this Floodplain Management Plan (FMP) is to provide specific mitigation measures and
activities with continued compliance with the National Flood Insurance Program (NFIP) to best address
the community's flood problems and needs associated with repetitive loss properties (RLPs). An RLP is
one for which two or more claims of $1,000 or more have been paid by the National Flood Insurance
Program (NFIP) within a given ten-year period since 1978.

The prior FMP identified 19 RLPs within the unincorporated Malibu Lake area of Los Angeles County.
Since that time, RLP No. 9 has been mitigated and another RLP has been identified, resulting in the total
number of RLPs in the Malibu Lake area remaining at 19. Two additional properties (29067 S.
Lakeshore Drive and 2310 N. Laguna Circle Drive) were included in the Hazard Mitigation Grant
Program (HMGP) funding evaluation, but were not listed in the RLP database for this study (the RLP
database used was current through the 2004-2005 rainy season). Figure 1.1 shows the location of the
project study area within Los Angeles County, and Figure 1.2 shows the location of each RLP in relation
to Malibu Lake. Table 1.1 provides a list of the RLPs and a summary of the flood insurance claims filed
for each property. The FMP is also applicable to other "high risk properties" adjacent to the RLPs, which
are subject to similar flood hazards.

The FMP was developed following the general requirements of the National Floodplain Insurance
Program (NFIP) and specific procedures outlined in the Community Rating System (CRS) Coordinator's
Manual (2006). Implementation of this plan will result in lower flood losses and improved protection of
natural and beneficial floodplain functions. This plan will assist the community and repetitive loss
property owners in understanding the flood hazards, identifying the problems, and deriving cost-effective
and integral solutions for flood protection, stormwater management, and environmental protection.

As follow up to our Community Assistance Visit on June 8, 2005, we will continue to coordinate our
floodplain management activities with the Federal Emergency Management Agency, State Department of
Water Resources, and State Office of Emergency Services to provide better flood protection and
mitigation measures to those homes located within flood hazard areas and identified RLPs. In addition,
we will closely monitor and evaluate those properties identified during your visit and will continue to
pursue any corrective actions necessary for the County to remain in good standing within the NFIP.

1.2 Previous Repetitive Loss Property Plan

Since October 1990, the County has been a voluntary participant in the CRS established by FEMA
(Federal Emergency Management Agency). This program provides a discount on flood insurance
premiums for property owners who are participating in the flood insurance program including those
properties located within the designated Special Flood Hazard Areas defined by the Flood Insurance Rate
Maps (FIRMS).

On March 31, 1992, the Los Angeles County Board of Supervisors adopted the "Repetitive Loss Plan for
the National Flood Insurance Program CRS" for Los Angeles County, Community No. 065043. The plan
was approved by FEMA for CRS Activity No. 510. The development and implementation of a
"Floodplain Management Plan" is one of many recommended activities under the CRS.

FEMA requires that FMPs be updated every five years. This plan provides an update of the prior version,
which was approved by FEMA on March 8, 2002.
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Figure 1.1

Malibu Lake Project Area
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Figure 1.2

Location of RLPs – Malibu Lake Area

Key: * New RLP for 2007 FMP
** Mitigated RLP
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Table 1.1

Repetitive Loss Properties Malibu Lake

RLP

ID
Repetitive Loss # City/Area Flood History

Total Claims

Paid

1 0046576 Agoura 2/80, 3/83, 2/92, 2/93, 1/95, 3/95, 2/98 $47,441

2 0047197 Agoura 2/80, 3/83, 2/92 $16,615

3 0001165 Agoura 1/95, 3/95, 2/98, 1/01, 3/01, 2/03, 2/04, 1/05, 2/05 $125,521

4 0039962 Agoura 2/80, 2/92, 3/95, 2/98 $11,437

5 0028487 Agoura 3/78, 2/80 $18,796

6 0040087 Agoura 2/80, 3/83 $31,672

7 0012820 Agoura 2/92, 2/93, 1/95, 2/98, 3/01, 12/04, 1/05 $403,523

8 0049496 Agoura 3/82, 2/92, 1/95, 2/98 $39,168

9** 0014896 Agoura 3/78, 2/80 (Mitigated) $45,587

10 0028444 Agoura 3/78, 2/80, 1/83, 3/83, 1/95, 3/95, 2/98 $111,010

11*** 0071413 Agoura 2/92, 1/95, 3/95 $48,791

12 0073653 Agoura 2/92, 1/95 $130,462

13 0072406 Agoura 2/93, 1/95 $8,782

14 0071417 Agoura 2/92, 1/95, 2/98, 2/01 $14,639

15 0035727 Agoura 2/80, 1/83, 3/83, 2/92, 1/95, 2/98 $151,633

16 0052974 Agoura 2/80, 1/83, 2/83, 2/92, 1/95, 3/95, 2/98, 1/05 $104,106

17 0093872 Agoura 1/95, 2/98 $11,789

18 0057971 Agoura 3/83, 2/92, 1/95 $27,451

25 0091232 Agoura 2/98, 2/98, 1/05 $43,820

46* 0137792 Agoura 3/01, 1/05 $3,114
* New RLP for 2007 FMP
** Mitigated RLP (based on FEMA records)
*** Structure has been elevated based on 2002 FMP investigation but is still identified as an RLP.
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1.3 Review of NFIP and CRS Community Participation

The NFIP provides federally supported flood insurance in communities that regulate
developments in their floodplains. The CRS was implemented in 1990 as a program for
recognizing and encouraging community floodplain management activities that exceed the
minimum NFIP standards. The CRS reduces flood insurance premiums in those communities
that do more than implement the minimum regulatory requirements.

The CRS encourages comprehensive planning to address the community's flooding problems and
provides credit for preparing, adopting, implementing, evaluating, and updating a comprehensive
FMP. The CRS does not specify what activities the FMP must recommend, but rather the process
used to prepare the FMP.

Depending on the credit points received during CRS certification, a community can fall into one
of ten classes: Class 1 requires the most credit points and gives the largest premium reduction,
while Class 10 receives no premium reduction. The County's current CRS classification is 8. For
Class 8, the credit points earned are 1,000 to 1,499 and the premium reduction is 10 percent.
Preparation of the FMP will help the community to retain or improve the CRS classification.

Community application for the CRS is voluntary. Communities apply for a CRS classification
and are given credit points that reflect the impact of their activities on reducing flood losses,
improving the insurance rating, and promoting the awareness of flood insurance. Floodplain
management planning is a principal activity of the County's compliance with the CRS. The CRS
encourages programs and projects that preserve or restore the natural state of floodplains and
protect these functions. The CRS also encourages communities to coordinate their flood loss
reduction programs with Habitat Conservation Plans and other public and private activities that
preserve and protect natural and beneficial floodplain functions. CRS credit criteria, scoring, and
documentation requirements are described in the CRS Coordinator's Manual.

1.4 Overview of the FMP Procedure and Process

The FMP for the RLPs located within the Malibu Lake area of unincorporated Los Angeles
County was prepared according to the process described in Activity 510 (Floodplain
Management Planning) of the CRS Coordinator's Manual (2006 Edition). The FMP planning
process involves review, research, investigation, discussion, interview, and consensus building. It
includes receiving input from all parties involved and collaborating with existing and future
regional programs that relate to flood hazard mitigation, such as land use plans, capital
improvement plans, neighborhood redevelopment plans, floodplain ordinances, and
environmental preservation/enhancement plans. The FMP for RLPs intends to address the site-
specific problems and possible resolutions, under the authority of individual homeowners and/or
their homeowner associations.

CRS credit is provided for preparing, adopting, implementing, evaluating, and updating a
comprehensive floodplain management plan. Credit is not based on the activities the FMP
recommends, but rather on the process that is used to prepare the FMP. To ensure compliance
with the CRS program for flood reduction and to achieve the flood insurance premium credits,
the subject FMP was prepared following the ten-step planning process described in Section 511,
Credit Points, of the CRS Coordinator's Manual. A credit point summary, including the
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maximum credit points for a full FMP (community-wide and RLP FMPs), is provided in Figure
1.3 for reference. Note that the FMP for RLPs only will receive 25% of the maximum credits
shown below.

1.5 FMP Committee

The development, modification, and revision of the FMP are accomplished through the direction
and oversight of an FMP Committee. FEMA places a high priority on the establishment of a
committee that consists of residents, businesses, and property owners that are most affected by
flood hazards. The County has maximized the involvement of the public throughout the FMP
process.

The internal FMP Committee members are composed of various divisions of the Los Angeles
County Department of Public Works including Water Resources, Watershed Management, Land
Development, Regional Planning, Building and Safety, and Program Development.

Mr. Frank Williams, a civil engineer P.E. of the Los Angeles County Public Works Department,
chaired the FMP Committee in 2002. The 2007 FMP update was prepared by senior planners and
engineers of WRC Consulting Services, Inc. under the guidance of Dr. Lan Weber, the
“Qualified Planner”. Dr. Weber provides expertise in watershed analysis, floodplain
management, and flood hazard mitigation. She has more that 25 years of related project
experience. The FMP process was supervised by Mr. Geoffrey Owu of Los Angeles County
Watershed Management Division, who is currently the NFIP coordinator of the County. Mr.
Owu has participated in the 2002 FMP development and implementation and has served as the
liaison between the County FMP Committee members and the RLP owners and communities.

Figure 1.3

Credit Summary
Source: 2006 CRS Coordinator’s Manual
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2. BACKGROUND

2.1 Watershed and Drainage

Malibu Lake is located in the western area of Los Angeles County near the Ventura County/Los
Angeles County line (Figure 2.1). The contributing watershed starts in Hidden Valley in Ventura
County, approximately 10 miles northwest of Malibu Lake. Storm runoff enters the ungated
Lake Sherwood and flows through Potrero Valley Creek, Westlake Lake, Triunfo Canyon Creek,
and empties into Malibu Lake. Westlake Lake is located approximately 4.7 miles northwest of
Malibu Lake and is in both Ventura County and Los Angeles County (as shown in Figure 2.1).
Malibu Lake also receives runoff from Medea Creek, a major tributary located to the north of the
lake. The total drainage area at the spillway of Malibu Lake is approximately 64 square miles.

The lake has a surface area of approximately 20 acres at spillway elevation. The contributing
watershed covers portions of Los Angeles County and Ventura County and crosses three city
boundaries - Thousand Oaks, Agoura Hills, and Westlake Village. The watershed basin map and
drainage studies conducted by the County of Los Angeles are included in Appendix A of the
2002 FMP.

2.2 Population and Land Use Cover

The community of Malibu Lake lies within the western portion of Los Angeles County in the
Agoura Hills area. There are 19 residences (Figure 1.2 and Table 1.1) that have records of
repetitive flood insurance loss claims and are unmitigated. Except for Property Nos. 25 and 18,
all properties are located along Lakeshore Drive, which encircles the lake. Malibu Lake is a
private lake owned by the "Malibou Lake Mountain Club," a California corporation, hereinafter
referred to as the "Mountain Club". The Mountain Club licenses building lots to individual
license holders, who can then construct homes, which they can own, but they cannot hold title to
the land. All RLPs are on Mountain Club property except for property No. 25, which belongs to
the Malibou Lakeside Club.

The land use in this area consists of undeveloped mountain ranges and developed urban areas
near the lake. According to estimates by the Mountain Club, this area has a population of 9,000.

3. HAZARD ASSESSMENT

3.1 Sources of Flooding

Triunfo Canyon Creek and Medea Creek are major sources of Malibu Lake flooding. There are
16 RLPs (Nos. 1, 3-8, 10-17 and 46) located within the low-lying areas surrounding the lake. The
lake elevation could rise to 734 feet for a 100-year flood according to both FEMA and the
County of Los Angeles, which is up to 10 feet higher than the base floor elevations of these
properties. The lake elevation was estimated at 736.19 feet by the County considering debris
blocking due to fire burn in the watershed.

RLP No. 2 is located by the lake but is at higher elevations than the 100-year flood level. This
property is subject to local runoff flooding from the hillside in the back of the house. RLP No. 18
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Figure 2.1

Malibu Lake Watershed Map
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is located along Medea Creek, and the flooding sources could be the backwater from Malibu
Lake and/or floodwater overflow from Medea Creek. The flooding source for RLP No. 25 is the
storm runoff generated from the hillside areas south and east of the residence. This runoff is
collected by an undersized storm drain ditch and pipe culvert under the street, which can cause
overflow to the property immediately adjacent to the drain. In addition to being located in a low-
lying area surrounding the lake, RLP No. 46 receives runoff from the adjacent street and
properties to the south.

3.2 Flooding History

There has been a history of flooding in the Malibu Canyon area. Table 1.1 shows the flooding
events (with insurance claims) since the 1977/78 rainy season. Between the 1977/78 and
2004/05 rainy seasons, flooding to one or more properties has occurred in 12 of the years. Every
property has been flooded at least twice during this time frame with RLP No. 3 having been
flooded nine times.

Flood frequency analysis for historical floods occurring in Los Angeles County was conducted
using United States Geological Survey (USGS) gaging station data. A USGS gaging station is
located at Malibu Canyon at Crater Camp near Calabasas area (Station No.11105500), but only
maintains streamflow records from 1931 to 1979. The USGS gaging station at Arroyo Seco near
Pasadena (Station No.11098000) has been in operation since 1914. Since this gaging station is
the only nearby station in the project vicinity which has long-term and recent flood
measurements, the annual peak data of this station was used to identify the return periods of the
past flood events shown in Table 1.1. Log Pearson Type III method was applied. The flood
frequency analysis is included in Appendix A.

Table 3.1 provides a summary of the flood frequency for the peak discharge during the relevant
flooding incidents and the number of properties that claimed flood damages. Note that the
number of claims did not correspond to the magnitude of the flood.

Table 3.1 – Flood Frequencies for RLP Claims

Rain Season Flooding Frequency* No. of RLP Claims / No. of RLPs**

1977/78 20-yr storm 3 / 3

1979/80 10-yr storm 9 / 9

1982/83 9-yr storm 10 / 7

1991/92 5-yr storm 11 / 11

1992/93 5-yr storm 3 /3

1994/95 5-yr storm 19 / 14

1997/98 18-yr storm 12 / 11

2000/01 2-year storm 5 / 4

2002/03 2-year storm 1 / 1

2003/04 3-year storm 2 / 2

2004/05 13-year storm 6 / 5

1978/79, 80-82, 83-91,
93/94, 95-97, 99-00

Below 3-yr storm 1

* Based on USGS Gaging Station 11098000 (1914 to 2006 data)
** Some of RLPs filed multiple claims within the same rainy season (See Table 1.1)
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3.3 Recent Problems

According to the insurance claims filed by the RLP owners, the most recent flood event was in
2004/05 when 6 claims were filed. Table 1.1 shows flooding events experienced by each RLP in
the Malibu Lake area.

4. PROBLEM IDENTIFICATION

4.1 FEMA Floodplains/County Capital Floodplain

Most RLPs are located within the Special Flood Hazard Zone "A-11" as shown on FEMA's
Flood Insurance Rate Map (FIRM) No. 065043-0757B (Effective December 2, 1980). The 100-
year water surface at the lake is shown at elevation 734 feet. Reproduction of the FEMA map is
presented as Figure 4.1.

According to the Flood Insurance Study (FIS), published by FEMA, the Flood Insurance Zone
"A-11" is the Special Hazard Area, inundated by the 100-year flood, with base flood elevations
determined by the detailed study. The Flood Hazard Factor (FHF) of the area is determined to be
11, which is the difference between water surface elevations of the 10-year and 100-year floods,
multiplied by 10.

The County of Los Angeles conducted two separate hydrology studies on the Malibu watershed
that were incorporated into the previous FMP for the Malibu Lakes area. The first (April 2000)
study assumed a clear (unburned) inflow hydrograph to the lake. The second (June 2001) study
assumed a `burned' watershed condition with `bulked' flow downstream of Lake Sherwood
(upstream hydrology model study performed by Ventura County assumed clear water flow).
Both studies and a complete watershed map for Malibu Lake are included in Appendix A of the
2002 FMP.

As part of the hydrology study, the County of Los Angeles conducted a reservoir routing analysis
in April 2000 to determine water surface elevations under the 100-year and Capital Flood
conditions. The estimated water surface for the FEMA 100-year flood and Capital Flood are
733.83 feet and 734.93 feet, respectively. The estimated 100-year flood elevation of 733.83 feet
is approximately the same as the 734 feet determined by FEMA. Reservoir routing was
performed based on the top of Malibu Lake dam spillway elevation of 722.18 feet (based on
NGVD 1929 Datum). Copies of the reservoir routing conducted by Los Angeles County and its
survey datum description are included in Appendix A of the 2002 FMP. The flooding boundaries
under the Capital Flood conditions, as determined by the County of Los Angeles using the prior
studies, are presented in Figure 4.2.

Table 4.1 summarizes the clear and bulked flow rates of Malibu Lake and the water surface
elevations resulting from reservoir routing performed by the Water Resources Division of the
Los Angeles County, Department of Public Works. The spillway modification data were
provided by Carl Day, AIA and Associates. The County applied the Modified Rational Method
to the Malibu Lake watershed in order to determine flow rates for the 10-, 50-, 100-, and 500-yr
frequency design storms (see Appendix A and Table 4.1). Comparing the flow rates generated by
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Figure 4.1

FEMA FIRM – Malibu Lake Area

WRC Consulting Services, Inc.
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Figure 4.2

Location of RLPs Relative to Capital Flood Boundaries
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Table 4.1

Los Angeles County and FEMA Flow Rates

Los Angeles County Department of Public Works Clear Flow Rates

Design
Storm

Frequency

Peak Inflow
(cfs)

Peak Outflow
(cfs)

Maximum Water
Surface

Elevation (feet)

Maximum Storage
(acre-feet)

10-year 18,800 16,000 730.72 438.42

50-year 33,900 29,000 734.55 758.32

100-year 40,500 34,300 735.94 894.69

500-year 57,000 47,300 739.04 1,253.29

Los Angeles County Department of Public Works Burned Watershed Condition Flow Rates

Design
Storm

Frequency

Peak Inflow
(cfs)

Peak Outflow
(cfs)

Maximum Water
Surface

Elevation (feet)

Maximum Storage
(acre-feet)

10-year 22,200 19,300 731.77 516.48

50-year 38,200 33,000 735.61 862.00

100-year 45,000 38,500 736.98 1,009.56

500-year 63,100 52,900 740.29 1,413.05

FEMA Flow Rates

Design
Storm

Frequency

Peak Inflow
(cfs)

Peak Outflow
(cfs)

Maximum Water
Surface

Elevation (feet)

Maximum Storage
(acre-feet)

10-year 11,900 10,200 728.59 291.39

50-year 26,600 23,200 732.93 612.43

100-year 34,000 29,600 734.72 774.63

500-year 53,700 46,300 738.81 1,224.72
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the Modified Rational Method to those published by FEMA (for the Malibu Lake location)
shows that the Capital Flood peak discharges generated by the Modified Rational Method (using
County 2002 Hydrology Manual 50-year storm rainfall data) are generally larger than the 100-
year flood discharges estimated by FEMA. Table 4.1 shows that the County clear water and
watershed burned condition flow rates are typically higher than the FEMA flow rates for a given
flood event. The lake water surface elevation for Capital Flood estimated in 2004 (734.55 msl)
with spillway modification is slightly lower than the previously estimated elevation (734.93 msl)
mentioned in the 2002 FMP. The lower lake elevations will benefit most RLPs in reducing
potential flood damages and mitigation.

4.2 Field Investigation

To identify specific flood problems associated with each RLP, the 2002 RLPs (RLP Nos. 1-25
and 25) were visited in 2000 and 2001 and documented in Appendix B of the 2002 FMP for the
Malibu Lake area. RLP No. 18, located along Medea Creek, and RLP No. 1 were unreachable,
and their information was provided by the Mountain Club. RLP No. 46 was investigated on
March 26, 2007. Field photographs, topographic features, and key findings of the field
investigation are documented in Appendix B of this FMP. RLP No. 14 was visited and
documented previously and was revisited on March 26, 2007. This property is in the process of
mitigation implementation.

The following issues were investigated during the field visits: location of each property,
contributing drainage area, grading and drainage pattern, problems contributing to previous
damages, physical conditions of the structures, and surrounding environments. The elevation of
structures relative to inflows (including those from neighboring properties and streets) was
investigated in detail. Appendix B provides field photographs, topographic features, adjacent
creeks/channels, and key findings of the field investigation.

During the 2001 and 2007 field visits, it was found that most of the RLPs on South Lakeshore
Drive were built on the low-lying lakefront, which is very vulnerable to floodwater from the lake
during rainstorms. There are a few pipe culverts that discharge stormwater toward existing
properties, but the problems are limited, and the Mountain Club has committed to fixing these
local problems. RLP Nos. 2 and 25 are much higher than the lakefront properties, and their
flooding problems are not associated with lake flooding. RLP No. 11 has been elevated and the
flood damage risk has been significantly reduced. The elevation certificates for this property
(Appendix B.2) shows the first habitable floor has been elevated above the Capital Flood
elevation under the burned watershed condition. Flood problems are considered "fixed" and no
further notification is required.

The buildings have been modified several times, since most of the houses were built prior to the
1960s. Most houses visited have different parts of the house on concrete slabs at various
elevations. Several houses have shown significant deterioration in the structural component.
Elevating structures above the base flood elevation, as typically suggested by FEMA for
retrofitting the flood-damaged properties, may be difficult.

The owner of RLP No. 46 was interviewed during the field investigation and the interview
results were incorporated to update and supplement the information obtained from field
observations. This property’s damage was related to street runoff. The property elevation is
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relatively low compared to the nearby streets which collect flows from the local area.

4.3 Causes of Flood Damages

Causes of flood damages to the Malibu Lake area RLPs were analyzed based on field
investigation, data review, interviews with homeowners and the Mountain Club, and engineering
analysis. The results of the findings are presented in Table 4.2 and described in the following
paragraphs.

Most of the RLPs in this area are damaged by rising water of Malibu Lake during floods. Malibu
Lake lies at the confluence of Triunfo Canyon and Medea Creek. The terrain in this area is steep
and rocky, causing rainwater to concentrate at the lake quickly. In addition, upstream
urbanization has caused a higher discharge at the lake for a given rainstorm event due to the
increase in impervious areas. The existing lake has an estimated surface area of 20 acres and a
total storage volume of 250 acre-feet at the current spillway elevation (722.184 feet NGVD 1929
datum). The storage area below the spillway is ineffective for flood peak attenuation during
normal times since the water level is maintained at the spillway elevation at all times. During
flood events, the lake is partially filled with sediments, reducing its recreational functions. No
formal hydrology and hydraulic reports were found regarding the lake effect on the flood level. It
was reported by the Mountain Club that the lake storage volume is simply too small to provide
flood attenuation compared to the estimated runoff volume entering the lake.

The original spillway was 120 feet wide with significant embankment at 722 feet mean sea level.
In 1969, the Mountain Club widened the spillway to 155 feet to increase the spillway outflow
capacity. The spillway was again widened to 188.2 feet in 1997. In addition, a 31-foot wide
auxiliary spillway was constructed in 1997 to release floodwater in excess of 8 feet over the main
spillway. The County lowered inundation elevation estimates slightly in 2004, as shown in
Appendix A and Table 4.1, based on the spillway modification data provided by Carl Day, AIA
and Associates. These modifications helped to lower the water surface; however, the
improvement is not sufficient to reduce the flood inundation risk for the RLPs.

RLP No. 18 was damaged by floodwater from Medea Creek. The high water along Medea Creek
could be a result of backwater at Malibu Lake. RLP No. 2 is on high ground and was flooded by
the storm runoff from the surrounding hills. RLP No. 25 was flooded by overflows from a
deficient storm drain ditch east of the house. The storm runoff from the ditch could not pass the
undersized pipe culvert located under the street immediately southeast of the house. The
overflow from the storm drain ditch could enter the property and damage the house. RLP No. 46
was damaged from storm flows entering the property from the street, which at a much higher
elevation than the house.

4.4 Hydrology Related to Flood Damaged Properties

Peak discharge rates for the RLPs are shown in Table 4.3. The 100-year flood peak discharge
was once estimated by the state as 20,900 cfs (State of California Department of Public Works,
Division of Water Resources, 1930, see Appendix A of 2002 FMP). This discharge value has
been significantly increased to 34,000 cfs as estimated by FEMA. The County of Los Angeles
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Table 4.2

Flooding Causes – Malibu Lake Area RLPs

RLP

ID Causes P
r
o
b

le
m

N
o

P
r
o
b

le
m

1 Inundated by a rising water of Malibu Lake during the storm X

2 Hillside backyard drainage X

3 Inundated by a rising water of Malibu Lake during the storm X

4 Inundated by a rising water of Malibu Lake during the storm X

5 Inundated by a rising water of Malibu Lake during the storm X

6 Inundated by a rising water of Malibu Lake during the storm X

7 Inundated by a rising water of Malibu Lake during the storm X

8 Inundated by a rising water of Malibu Lake during the storm X

9 Inundated by a rising water of Malibu Lake during the storm
Mitigated per FEMA

records

10 Inundated by a rising water of Malibu Lake during the storm Mitigation in progress

11
Inundated by a rising water of Malibu Lake; The house has
been elevated above 736.19 ft msl (Capital Flood Elevation,
2002).

X

12 Inundated by a rising water of Malibu Lake during the storm Mitigation in progress

13 Inundated by a rising water of Malibu Lake during the storm X

14 Inundated by a rising water of Malibu Lake during the storm Mitigation in progress

15 Inundated by a rising water of Malibu Lake during the storm X

16 Inundated by a rising water of Malibu Lake during the storm X

17 Inundated by a rising water of Malibu Lake during the storm X

18 Floodwater from Medea Creek X

25

Capacity of storm drain culvert located near the property is
undersized and causes overflow to the street and property
privacy protection; this information is available from the
County NFIP representative

X

46 Storm flows from street in front of house X
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Table 4.3

100-yr FEMA and County Capital Discharges

RLP

ID

Watershed Area FEMA

100-yr Q
Capital Q

(clear/burned)

50-yr

Capital Storm(acres) (mile
2
)

1 34,000 33,900 / 38,200

18 1.5 0.0024 N/A N/A 7.8

3 34,000 33,900 / 38,200

4 34,000 33,900 / 38,200

5 34,000 33,900 / 38,200

6 34,000 33,900 / 38,200

7 34,000 33,900 / 38,200

8 34,000 33,900 / 38,200

9 34,000 33,900 / 38,200

10 34,000 33,900 / 38,200

11 34,000 33,900 / 38,200

12 34,000 33,900 / 38,200

13 34,000 33,900 / 38,200

14 34,000 33,900 / 38,200

15 34,000 33,900 / 38,200

16 34,000 33,900 / 38,200

17 34,000 33,900 / 38,200

2 34,000 33,900 / 38,200

25 17.1 0.03 N/A N/A 88

46 7.3 0.011 N/A N/A 29

NOTES:

1. FEMA Discharge rates & County's Capital Qs were provided by the County of Los

Angeles and prorated based on the drainage areas, if necessary.

2. 50-yr & 100-yr Q for the concentration points near the RLP sites were determined based on the

Rational Method of the Los Angeles County Department of Public Works Hydrology Manual.
The TC values for RLP Nos. 40 and 42 were determined using the maximum applicable

drainage area of 40 acres.

3. Hydrology estimates presented in this table are for mitigation needs assessment only and can
not be used for design or other study documentation without consultation with WRC and the

County.
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estimated the Capital Flood (50-year design storm) discharges as 33,900 cfs for clear water
conditions and 38,200 cfs for the "burned" watershed conditions (see Table 4.1).

In order to assess the magnitude of flows at properties which are not related to the Malibu Lake
flood level, 100-year peak discharges for RLP No. 2 and RLP No. 25 were estimated and are
shown in Appendix A of the 2002 FMP. The estimated 100-year local runoff for RLP No. 2 is
8.6 cfs, which appears to cause drainage problems at the property site. The estimated 100-year
peak discharge for the storm drain near RLP No. 25 is 96 cfs, which exceeds the hydraulic
capacity of the existing pipe culvert/ditch, thus causing significant overflow.

For this FMP update, the discharge rate affecting RLP No. 46 was estimated by applying the
Rational Method as described in the Hydrology Manual of the Los Angeles County Department
of Public Works. The methodology primarily depends on three factors: total drainage area,
runoff coefficient of the area, and rainfall intensity. The runoff coefficient and rainfall intensity
were determined from the Hydrology Manual, drainage map, and data gathered from field visits.
The drainage area was obtained using the topographic features of the area, the existing street
conveyance, and storm drain interception.

4.5 Buildings

Of the two main roads that encircle Malibu Lake, South Lakeshore Drive has been impacted the
most from the lake overflow. During storms, homes on the shore side of South Lakeshore Drive
are most vulnerable to flooding. The buildings are either one- or two-story residential houses on
concrete slab, raised foundation, or a combination of the two. Since this is a rural area, no critical
facilities or buildings are located here.

In addition to RLPs, there are other residential properties that may have been affected by past
floods or are subject to future flooding. Although these properties did not file claims more than
twice within any given 10-year period since 1978 as the RLPs did, the potential for flood damage
should be noted. These will be included as "high risk properties" to be monitored by the County
of Los Angeles for future flood damage reduction (see Section 10).

There are 16 RLPs that have been damaged by Malibu Lake flooding. Figure 4.2 shows these
RLPs and other "high risk properties" within the Capital Floodplain boundaries of Malibu Lake.
For comparison, Figure 4.1 shows the FEMA 100-year floodplain. Approximately thirty-one
(31) "high risk properties" could be partially affected by the inundation of Malibu Lake in
addition to the current RLPs.

The "high risk properties" near the Malibu Lake area were approximated by analyzing the
topographic maps and aerial photos of the Lake which show the locations of building structures.
FEMA's FIRM shows the 100-year flood elevation of the lake to be 734 feet, while the County’s
2006 study identifies the Capital Flood to be 735.61 feet for burned conditions and 734.55 for
clear conditions. Floodplain boundaries and "high risk properties" are similar for all these
elevations.

A similar analysis was conducted for the floodplain boundaries for Medea Creek, a tributary to
the lake. This analysis indicates approximately three more properties in addition to RLP No. 18
could be affected by flooding in Medea Creek.
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One other property in the vicinity of RLP No. 25 near Paiute Drive may have been affected by
the same flooding source from the hillside. RLP No. 2 was previously damaged by backyard
hillside erosion. The source of the problem was specific to this RLP, and no other "high risk
properties" were identified nearby, based on the current information available.

Three properties, which are not on the current FEMA's list of RLPs, suffered damages from the
most recent flood event in 1995 (see Section 3.3). Two of those properties (ID Nos. 26 and 28)
were identified to be among the "high risk properties".

A summary of the numbers of "high risk properties" in the Malibu Lake area, including Medea
Creek area, which may have been affected by the same problem sources as the current RLPs, is
shown in Table 4.4.

Table 4.4

Number of “High Risk Properties” – Malibu Lakes Area

RLP

ID

Localized

Source of

Problem

Number of Other

Properties Possibly

Affected by Same

Problem

Description of Problem

(non-localized problem sites only)

Yes No

1 & 3 - 17 X 31 Malibu Lake flooding

2 X 0

18 X 3 Medea Creek flooding

25 X 1 Flooding from hillside

46 X 0

4.6 Insurance Claims and Disaster Assistance Applications

The flood insurance claim history has been presented and summarized in Table 1.1. The County
of Los Angeles obtained federal funding under the category of Hazard Mitigation Grant Program
(HMGP). The County requires the construction of a new sewer system before modification and
elevating of the RLPs along the low-lying area. Existing septic tanks must be abandoned and a
new sewer system must be constructed prior to any structural retrofit or new construction for
these RLPs in the low-lying areas. The Mountain Club has committed to funding the sewer
construction and is obtaining the County's approval for construction.

Six RLPs were approved for grants, as listed in the table for HMGP Grant Status in Appendix D.
RLP Nos. 10, 12, and 14 were the first phase grant recipients. These owners have been approved
for building and grading permits and their sewer connection and services are in place. Mitigation
implementation is underway with completion expected by the end of 2007 to receive the funding.
RLP Nos. 3 and 6 (together with the property at 29067 S. Lakeshore Drive) received phase two
grant approval. However, the delay in establishing sewer service for these properties may
jeopardize their funding eligibility. The County plans to reapply for grant funding to assist these
and other RLP owners who are interested in future funding.

4.7 Flood Warning and Emergency Management

Neither the County nor Mountain Club has any current device or program for flood warning and
emergency management.
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4.8 Critical Facilities

There are no critical facilities in the Repetitive Loss Area of Malibu Lake.

4.9 Development (Land Use) and Growth Trends

As stated above, upstream development has increased significantly in past decades.
Developments are expected to continue in the metropolitan areas of Agoura Hills, Thousand
Oaks, and Westlake. Within the County jurisdiction, there has been very limited current or
proposed land development upstream of or near Malibu Lake. The County has been enforcing
environmental policy, which requires the upstream developments to identify potential impacts
such as the runoff increase to the downstream properties.

No new lakefront lots have been developed since 1980. Any new developments are away from
the shoreline and are all single-family residences. Since 1980, the County has required that the
finished floor elevation of any new homes in Malibu Lake be specified to be a minimum of one
foot above the Capital Flood Elevation. The minimum first habitable floor elevation was 736 feet
msl based on the April 2000 hydrology study, which is equal to 2 feet above the 100-year base
flood elevation). In consideration of the "bulked" flow Capital Flood elevation (736.19 msl based
on the 2001 hydrology study and 735.61 msl based on the 2004 estimates, see Section 4.1), the
County decided to waive the one-foot freeboard criteria above the Capital Flood and maintain the
new Capital Flood elevation for building control.

4.10 Community and Economic Impact Assessment

The economic impacts associated with the RLPs are to individual homeowners and the Mountain
Club. The impacts to individual owners include sediment/trash removal after the flood, non-
useable living spaces, and health problems caused by sediment-laden and contaminated
floodwater. The impact to the Mountain Club is the need to remove sediments from the lake after
each major flood event. The overall community economic impacts are considered significant due
to the excessive flooding conditions with many homes, high costs, and technical difficulties
involving flood mitigation, and the subsequent effect of real estate value reduction typically
expected in a flood problem area.

5. ENVIRONMENTAL SETTING AND HABITAT CONSERVATION

PLAN

Per the CEQA Guidelines, an initial study was prepared for the RLP area and is attached here for
reference. The environmental issues investigated for modifications to RLP properties are listed
below. Note that this FMP is not a construction document and specific architectural, engineering,
and construction plans for RLPs are not available for CEQA review. This section only provides
an overview of the environmental conditions and identifies the check list items which deserve
attention for CEQA compliance prior to actual construction of flood mitigation measures within
the individual RLP properties. Related to flood hazard mitigation, permits have been acquired for
sediment dredging from the lake by the Mountain Club. Environmental clearance for sewer and
stormdrain improvement projects will be obtained by the Mountain Club. As part of any future
Hazard Mitigation Grant Program for RLPs, FEMA will prepare a NEPA document prior to
funding release.
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• Aesthetics • Agriculture resources
• Air quality • Biological resources
• Cultural resources • Geology and soils
• Hazards & hazardous materials • Hydrology and water quality
• Land use and planning • Mineral resources
• Noise • Population and housing
• Public services • Recreation
• Transportation/traffic • Utilities and service systems
• Mandatory findings of significance

The CEQA Guidelines and the summary of findings are presented in Appendix C. The
environmental impacts were categorized into four levels of significance: "Potentially significant
impact", "Less than significant with mitigation", "Less than significant", and "No impact".

Surrounding land uses are residential development and open space. The general setting is a low-
density residential development centered on Malibu Lake. Although construction within each
RLP may be exempted, the cumulative impacts that may be caused by flood mitigation measures
within RLPs include:

Aesthetics - The proposed improvements require raising the houses. This may affect the
visual character and quality of the various home sites and the neighborhood in general.

Cultural - The proposed improvements could result in the alteration of potentially
historical homes or archaeological resources.

Evaluation of the actual impacts will require site-specific environmental baseline data and
detailed architectural and engineering design. For example, historical values of some RLPs need
to be confirmed in order to evaluate the potential impacts. For Malibu Lake RLPs that receive
funding through the Flood Hazard Grand Programs, the protection activities will have to comply
with NEPA. In addition, modification to RLPs will need to comply with CEQA prior to the
County's issuance of building and occupancy permits.

6. PUBLIC INVOLVEMENT

6.1 Public Involvement Process and Procedure

In addition to flood hazard assessment and problem identification, public involvement is an
essential step to understanding site-specific issues, promoting flood awareness and assisting RLP
owners in flood mitigation. For the Malibu Lake area, the County and WRC conducted public
surveys and public meetings; interviewed RLP owners; visited properties for field investigation;
provided general recommendations for improvements; and assisted in grant funding. Appendix D
provides comprehensive documentation of the public involvement efforts and results.

6.2 2002 FMP Process and HMGP Funding Assistance

County and WRC staff have been working with Malibu Lake RLP owners since 2000. As part of
the 2002 FMP process, nineteen properties were visited and several property owners were
interviewed (see Appendix B of 2002 FMP). Additionally, three public meetings were hosted
(see Appendix D of 2002 FMP). These meetings were supported by the County Building and
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Safety Division (Calabasas Office), Ms. Susan Nissman (3rd District Board Senior Field Deputy)
and the Malibou Lake Mountain Club.

County and WRC staff further assisted the public with participation in the HMGP, which
provides funding from FEMA. Meetings with state representatives were held and both
mitigation alternatives and benefit-cost analyses were presented. This process resulted in an
increase in the total funding amount available to all eligible RLP owners.

The County continued to work with both the state and Malibou Lake Mountain Club, and
obtained the final funding approval. FEMA funding approval in the amount of $1,404,658 to
elevate 18 homes was received by the County in January 2005. Board of Supervisors, Third
District Field Supervisor, Ms. Susan Nissman, made a significant contribution to the funding
approval process. Total costs were estimated at $1,872,877, with $900,000 appropriated in the
County 2004-2005 Flood Control District budget and an additional $504,658 in 2005-2006
budget. The remaining 25% of the eligible costs (or $468,219) will be funded by the
homeowners.

In addition, the County has provided extensive support to RLP owners who expressed an interest
in receiving HMGP funding. The interested RLP owners are identified in Table 1, Appendix D.
Two properties (29067 S. Lakeshore Drive and 2310 Laguna Circle Drive) were not listed in the
FEMA RLP database, but participated in the HMGP grant application.

6.3 Public Meeting Invitation

WRC developed a questionnaire designed to understand each RLP owner’s concerns, damages,
causes of damages, and improvements made to reduce damages. The questionnaire was mailed to
all 19 RLPs on December 27, 2006. Table 2 of Appendix D provides further details and shows
that the mail for RLP Nos. 2, 10, 13, 15, and 16 were returned as “unable to deliver.” The
questionnaire was mailed again on January 16, 2007 and addressed to “Owner/Current Resident”
in lieu of the owner name on file. Table 2 of Appendix D provides further details and shows that
the mailings for RLP Nos. 2, 10, 13, 15, 16, and 17 were returned as “unable to deliver.” Three
RLP owners responded to the questionnaire and the responses are included in Appendix D.

6.4 Meeting Attendance and Public Input

Individual meetings were intended to allow the RLP owners to voice their concerns and to
volunteer to participate in the County’s floodplain management planning efforts. WRC’s Project
Manager and Engineer met with the owners of RLP Nos. 14 and 46 on March 26, 2007. WRC
successfully interviewed the owner of RLP No. 46 and identified the historical flood problems
and the improvements made to date for flood reduction. This property owner believes that he
has fixed the flood problems. However, the property is still subject to future flood damages
based on WRC’s investigation and technical analysis (see Table 4.2). Additional measures are
needed to avoid future claims (see Section 10). WRC also met with the owner of RLP No. 14 to
review and verify the proposed mitigation plan, which is being implemented. Additional street
runoff control at the property entrance was recommended by WRC.

A public meeting was held on March 26, 2007 at the Malibou Lake Mountain Club. Notices for
the meeting were emailed by Mr. John Medina on March 12, 2007 and mailed by WRC on
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March 21, 2007. These efforts resulted in the attendance of more than 20 owners in the general
session and nine owners in the RLP discussion session. The meeting notices, attendee sign-in
record, and meeting minutes are included in Appendix D.

Some property owners indicated their appreciation for HMGP and County assistance, but others
were concerned that the delay of sewer service had affected their eligibility to receive funding.
Several RLP owners were not interested in funding due to the long process involved and the
contingency upon sewer construction. Consistency of eligibility requirements and approval
standards by the County and FEMA (OES) were also requested by the owners for future funding.
The County has committed to reapply for HMGP funding for interested property owners.

7. AGENCY COORDINATION

Since this FMP does not involve actual implementation or construction, no permit coordination
was performed during plan preparation. Correspondences and telephone logs between WRC
Consulting Services, Inc., and State of California Department of Water Resources, FEMA, State
of California Department of Fish and Game, Los Angeles Regional Water Quality Control
Board, U.S. Army Corps of Engineers, U.S. Fish and Wildlife Service, and NFIP Coordinator are
included in Appendix D. When the FMP is complete, copies will be sent to these agencies.

8. GOAL SETTING

8.1 Floodplain Management Goal Definition

Goals were established to define the floodplain management plan based on the specific needs of
Malibu Lake communities. The overall goal for this FMP is to create a safe environment for
individual owners or lessees by reducing flood hazards without significantly impacting the
environment. Based on information presented above, the Malibu Lake Communities include the
lakeside properties which are subject to floodwater from the lake and non-lake side properties
which are not affected by the flooding level of the lake. The goal setting considered both
lakeside and non-lakeside properties. Specifically, the following goals were defined for
development of this FMP:

Review past mitigation efforts and flood damage concerns.

Conduct site investigation to evaluate the physical conditions of each relationship with
the flood risk and potential of elevating the structures.

Conduct site investigation and data research to identify drainage problems for each non-
lakeside RLPs.

Identify the environmental settings for the lakeside residents and other RLPs.

Formulate structural and non-structural alternatives.

Evaluate feasibility of each alternative.

Evaluate environmental impacts and mitigation requirements.

Outreach property residents to increase flood awareness and assist in flood hazard
mitigation measures.

Continue funding efforts initiated by the County of Los Angeles Public Works and
Malibou Lake Mountain Club.
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Promote coordination among the RLPs to find effective ways to address common
concerns and achieve common interests for flood hazard reduction.

8.2 Compatibility with Other Community FMP Goals

This FMP is in concurrence with the goals and objectives set forth in the County of Los Angeles
Repetitive Loss Plan for Community No. 065043 (reviewed in March 1992 and reconfirmed in
March 2007). Additionally, it is compatible with the current Hazard Mitigation Grant Program
funding efforts.

9. REVIEW OF POSSIBLE MITIGATION ACTIVITIES

9.1 Floodplain Management Objective Overview

The flood hazard to the Malibu Lake area RLPs is principally related to the rising of lake levels
during large storm events. This very specific hazard association between damage and lake level
for the area as a whole differs from most other FMPs for RLPs where the hazard-damage
relationship varies with RLPs. Repetitive Loss Properties manifest a unique separation between
public and private hazard mitigation. Recurrent damages to these properties carry public concern
and cost; yet the damage forces and solutions are of a private nature and financial responsibility.
Thus, the FMP for RLPs is of a dual character, requiring the attention of both public agencies
and private RLP owners. It must first identify the problem(s) associated with each RLP, assess
solutions that can be provided by RLP owners and public agencies, and, at the same time,
communicate to RLP owners the critical information and awareness to encourage the voluntary
participation in private solutions. The following discussion centers on the private programs,
measures, and activities to address the problems and needs associated with RLPs.

In keeping with the goals of the FMP to ensure that all possible mitigation measures are
explored, the review of possible mitigation activities starts with the six activities presented in
Section 511-g of the CRS Coordinators Manual and its six categories. These activities are (I)
preventive, (2) property protection, (3) natural resource protection, (4) emergency services, (5)
structural projects, and (6) public information.

The following sections detail the application of these six activities to the affected RLPs by a
division between essentially public versus private activities. Note that the division between
private versus public activities is for easy reference only. Implementation responsibility may be
shared by both parties as shown in Section 10.1. Property protection activities are discussed
under "Private Activities" since most protection measures will be implemented within the private
property rights-of-way. Major structural improvements such as elevating the entire house may be
costly and may be qualified for governmental funding assistance. Under these circumstances, the
private owners may participate in the protection measures, NFIP administrator (County), and
other entities involved in funding application approval and reimbursement. Conversely, natural
resources protection activities are primarily through the watershed management efforts of the
public agencies and are listed under "Public Activities". However, the private owners are
encouraged to apply environmentally friendly materials and to provide environmental protection
during design and construction of property protection measures.
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9.2 Public Activities

Of the six activities of the CRS Coordinators Manual, five are essentially governmental in
nature. These five are preventive, natural resource protection, emergency services, structural
projects, and public information. Implementation of any activity contained in these categories is
dependent upon the priorities and funding capabilities of the responsible governing agencies.

9.2.1 Preventive Activities

The list below identifies potential preventive activities that have the potential to reduce flood
damage potential for RLPs and "high risk properties" and aid in the mitigation of damages to
RLPs and in many instances to non-RLP properties.

l.a Designate staff from planning, building/safety, development, and environmental
divisions who will be responsible for working with RLPs during the permitting
process.

1.b Update the RLP list and annually notify RLP owners regarding local flood hazards
and proper protection activities, provide technical advice regarding flood
protection and flood preparedness, and distribute a revised RLP questionnaire to
new RLPs.

1.c Maintain the County's Emergency Operations Master Plan and Procedures.

1.d Maintain regular coordination efforts with surrounding cities, the Los Angeles
County Department of Public Works, State and Federal agencies regarding flood
hazard mitigation, and the National Flood Insurance Program.

1.e Participate in organizations such as the Association of State Floodplain Managers,
Floodplain Management Association of California, and the National Association of
Flood and Stormwater Management Agencies to network with other agencies and
remain current in the field of floodplain management.

1.f Conduct annual National Flood Insurance Program seminars for County personnel
responsible for applying and enforcing floodplain management regulations.

1.g Update operational procedures and training materials for staff that apply and
enforce floodplain management regulations and provide annual training.

1.h Post "No Dumping" signs at points of entry to the stormwater system.

1.i Refine the use of the Plan Check and Inspection System (PCIS) to track "high risk
properties" and ensure that flood safety is adequately addressed through the plan
check process.

1.j Incorporate floodplain management information into the Zoning Information and
Map Access System (ZIMAS).

1.k The Flood Hazard Mitigation Coordinator shall flag repetitive loss properties in the
PCIS database for review and approval of building permit applications.

1.l Identify and maintain a list of "high risk properties" that could be acquired for
conversion into open space.
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1.m Establish standards and/or incentives for the use of structural and non-structural
techniques that mitigate flood hazards and manage stormwater pollution.

9.2.2 Natural Resource Protection Activities

The guidance of the CRS Coordinators Manual typically places natural resource protection
activities within the scope of a broad watershed, which is well beyond the scope of an individual
RLP. Typically, ecosystem restoration activities benefit from stormwater volume reduction
through infiltration and flood peak decrease through increased ground cover density and
resistance. However, these large-scale restoration activities can be performed through the
coordinated efforts of the County with Ventura County and the cities of Thousand Oaks, Agoura
Hills, and Westlake Village, all of which contribute to the runoff that enters Malibu Lake.
Limited mitigation measures are also available to the RLP through the use of bioengineering
solutions within the RLP right-of-way. The implementation and financing of these measures
within the private properties are normally the property owner's responsibility. Potential natural
resource protection activities identified are as follows.

2.a Continue to require environmental review in the development process to provide
for the protection of natural resources.

2.b Encourage the application of biological resource measures for the control
stormwater and erosion to the best of their applicable limits with regards to other
safety factors such as fire control.

2.c Establish standards and/or incentives for the use of structural and non-structural
techniques that mitigate flood-hazards and manage stormwater pollution.

2.d Ensure awareness of RLP owners on environmental sensitivities specific to their
area.

2.e Establish standards and procedures for mitigation of temporary construction
impacts.

2.f Develop and implement a watershed ecosystem restoration program.

2.g Develop a joint land use agreement to control future increases in runoff and
sediment to Malibu Lake.

9.2.3 Emergency Services Activities

Emergency services activities are taken during a flood to minimize its impacts. These measures
are normally the responsibility of city or county emergency management staff. Under some
special circumstances, private entities, including homeowner associations, can undertake
emergency services activities. A highly organized and committed private entity, like a
homeowners association, may be capable of providing limited emergency services activities.

3.a Identify flood-warning systems for properties situated where such systems can
benefit.

3.b Routinely check and evaluate the safety and readiness of Emergency Operations
and Procedures.
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3.c Make sand and sand bags available to flood risk property owners during the wet
season, provide notifications of the availability of these materials, and track the
distribution of the materials.

9.2.4 Structural Activities

Section 510 of the CRS Coordinators Manual employs this category for large-scale projects
providing protection to groups, rather than the more individually based category of Property
Protection Activities. Large-scale projects are, by their nature, public facilities and are thus
designed and maintained by public works staff. In the examination of RLPs, a limited number of
large-scale projects are potentially suited for controlling the hazards of RLPs. These potential
structural activities are as follows.

4.a Storm sewer improvements.

4.b Channel modifications.

4.c Street drainage modifications.

4.d Levee or floodwall construction to divert lake runoff.

4.e Dam removal with lake modifications.

9.2.5 Public Information Activities

Information transfers to RLP owners, potential property owners, and visitors about the hazards
and ways to protect people and property from the hazards are effective activities that can lead to
the mitigation of the hazards. The following public information activities have been identified for
RLPs.

5.a Identify possible sources of funding including Cost of Compliance funds and
mitigation grant funds among others and provide this information to RLP owners.

5.b Continue to investigate RLPs as they are identified by FEMA and update the RLP
and high-risk property list. Annually notify RLP owners regarding local flood
hazards and proper protection activities, provide technical advice regarding flood
protection and flood preparedness, and distribute a revised RLP questionnaire to
new RLPs.

5.c Develop and distribute flood protection information and materials to property
owners and developers in high-risk areas.

5.f Provide public education about maintaining the stormwater system free of debris.

5.g Maintain the County's web page to provide emergency preparedness information to
the general public and media.

5.h Distribute information regarding flood prevention and flood insurance at
emergency operations and emergency preparedness events.

5.i Continue implementing the County's Annual Emergency Preparedness Fair.
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9.3 Private Property Protection Activities

Property protection activities for RLP are generally in the nature of small-scale measures
undertaken by property owners on a structure-by-structure or parcel basis. As these measures are
usually carried out by the property owner, implementation and financing of these measures are
normally at the discretion of the property owner.

6.a Construct or modify retaining walls with proper drainage and trash capacity.

6.b Construct berms to divert water flows.

6.c Install debris fences or traps.

6.d Install yard inlets to drain water flows to the street.

6.e Construct on-site detention basins.

6.f Improve headwalls for water conveyance.

6.g Floodproof structures and retaining walls.

6.h Floodproof entrances.

6.i Add sump pump to drainage systems and drain to nearest storm drain.

6.j Construct terrace drain and plant slope to reduce erosion.

6.k Plant slopes to reduce erosion and water flows.

6.l Improve on-site grading and add french-drain.

6.m Convert flood-prone living space and replace with new story.

6.n Lift entire house including floor slab and build a new foundation to elevate the
house.

6.o Waterproof lower level.

6.p Extend the walls of the house upward and raise the lowest floor.

10. ACTION PLAN

Section 9 concluded with the identification of alternatives that have the potential to mitigate the
flood hazards experienced by the RLPs of the Malibu Lake Communities. In this section, where
the goal is to identify actions to be taken by RLPs, the alternatives were examined for their
technical appropriateness, affordability, ability to be implemented, and their regulatory
compliance by local, state, and federal regulations at the RLP level.

10.1 Final Alternative Activity Plans

The alternatives carried forward from Section 9 can be divided into two: (1) activities requiring
action at the "public" level; i.e., they require a governmental action and (2) actions that can be
pursued by the individual property owner. The basic responsibility for each activity is presented
in Table 10.1, with the possible exceptions being noted. As noted earlier, the main focus of the
FMP for RLPs is the identification of hazard mitigation activities that the property owner can
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undertake. Given this focus, the activity categories that are basically governmental are left to the
appropriate governmental entities to be implemented, with the noted exceptions of Table 10.1
being applied to RLPs where applicable.

Table 10.1

Mitigation Activity Basic Responsibility

Category Basic Responsibility

Preventive Activities Public

Natural Resource Protection
Activities

Public (primary) and Private (secondary)

Emergency Services Activities Public

Structural Activities Public

Public Information Activities Public

Proper Protection Activities
Private (primary) and Public (funding

assistance)

10.2 Selection Factors for RLPs

The selection factors to be carried out by the RLP owners are focused on alternatives that are
economically, environmentally, and technically (from an engineering perspective) feasible for
the RLP owners. Specifically, this selection factor directs the focus of activities to those actions
that can be carried out by the individual property owner.

10.3 RLP Action Plan for Property Protection Activities

The survey of properties in the Malibu Lake area indicated that 19 properties meet the criteria of
an RLP. These 19 RLPs have potential solutions based on preliminary hydrologic and hydraulic
data and engineering analysis as shown in Table 10.2. In general, the primary solution for any
one of these RLPs falls into one of four property protection activities as outlined in Section 9.3.
Sixteen of the RLPs have a hazard potential related to a rising lake elevation during a flood. A
uniform public activity in the form of a dike or levee would not be a viable solution on many
grounds including environmental, aesthetics, and economic. The highly active homeowners
association in the area does offer the potential to institute a flood warning system, but a flood
warning system is greatly constrained in limiting the damages from a flood. For these RLPs,
property protection activities are restricted to a single general option of the relocation of active
living space from the flood zone. This general option of relocating living space has three specific
options as shown in Figures 10.1 to 10.3.

As shown in Tables 10.2 and 10.3, one property (RLP 25) requires governmental action to fully
mitigate flood hazards. All other RLPs will require private voluntary actions to mitigate the flood
hazard.
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Table 10.2

Los Angeles County

Malibu Lake Area RLPs

RLP

ID Causes P
r
o
b

le
m

N
o

P
r
o
b

le
m

Primary Potential Solution Alternate Solution

1
Inundated by a rising water
of Malibu Lake during the
storm

X
Convert flood prone living space and replace with new
story (6m)

Property acquisition

2 Hillside backyard drainage X
Hillside problem, possibly with grading/drainage and
retaining wall at the toe (6a)

Property acquisition

3

Inundated by a rising water
of Malibu Lake during the
storm

X
Convert flood prone living space and replace with new
story (6m)

Property acquisition

4 X
Convert flood prone living space and replace with new
story (6m)

Property acquisition

5 X
Previous owner already raised the house; however, the
current first habitable floor elevation relative to BFE
remains unknown

Extend the walls of the
house upward and raise
the lowest floor.

6 X
Convert flood prone living space and replace with new
story (6m)

Property acquisition

7 X
Lift the entire house with the floor slab attached and
build a new foundation to elevate the house (6n)

Property acquisition

8 X
Convert flood prone living space and replace with new
story (6m)

Property acquisition

9 N/A – Mitigated X N/A – Mitigated N/A – Mitigated
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Table 10.2

Los Angeles County

Malibu Lake Area RLPs

RLP

ID Causes P
r
o
b

le
m

N
o

P
r
o
b

le
m

Primary Potential Solution Alternate Solution

10

Inundated by a rising water
of Malibu Lake during the
storm

X
Convert flood prone living space and replace with new
story (6m)

Lift the entire house
with the floor slab
attached and build a
new foundation to
elevate the house

11 X
Has been elevated to above 736.19 feet msl (Capital
Flood elevation)

Property acquisition

12 X
Convert flood prone living space and replace with new
story (6m)

Property acquisition

13 X
Convert flood prone living space and replace with new
story (6m)

Property acquisition

14 X
Convert flood prone living space and replace with new
story (6m)

Property acquisition

15 X
Convert flood prone living space and replace with new
story (6m)

Property acquisition

16 X Convert flood prone living space and replace with new
story (6m)

Property acquisition

17 X Convert flood prone living space and replace with new
story (6m)

Property acquisition

18
Floodwater from Medea
Creek

X Convert flood prone living space and replace with new
story (6m)

Property acquisition
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Table 10.2

Los Angeles County

Malibu Lake Area RLPs

RLP

ID Causes P
r
o
b

le
m

N
o

P
r
o
b

le
m

Primary Potential Solution Alternate Solution

25

Capacity of storm drain
culvert located near the
property is undersized and
causes overflow to the street
and property

X Confine upstream inflow. Upsize the pipe opening.
Improve stormdrain. Add a truss-rack at the inlet (4a)

Property acquisition

46
Storm runoff from streets
surrounding the property.

X

(1) Install perimeter diversion ditches, walls, and berms
to prevent street runoff entering the property (6a, 6b)
(2) Raise and pave planting areas with ditches to drain
flows away from the structure (6d)
(3) Provide a ditch crossing the driveway to divert
flows away from the structure (6d)
(4) Monitor the repaired foundation cracks

Build a cutoff wall to
prevent seepage.

*Properties require public agency participation.
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Figure 10.1

Retaining Wall and Drainage Layout

Source: County of Los Angeles Floodplain Management Plan for Santa Monica Mountains, San Gabriel Mountains

and Quartz Hill, September 2001.
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Figure 10.2

Berm and Sump Layout

Source: County of Los Angeles Floodplain Management Plan for Santa Monica Mountains, San Gabriel Mountains

and Quartz Hill, September 2001.
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Figure 10.3

Inlet/French Drain and Drainage Layout

Source: County of Los Angeles Floodplain Management Plan for Santa Monica Mountains, San Gabriel Mountains

and Quartz Hill, September 2001.
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Table 10.3

Summary of Recommended Solutions for RLPs

Activities Recommended Solution RLP IDs

6.a, 6.b, 6.d
Hillside problem, possibly
grading/drainage and retaining
wall at the toe

2, 46

6.m
Convert flood prone living space
and replace with new story

1, 3, 4, 5, 6, 8, 10, 12, 13,
14, 15, 16, 17, and 18

6.n

Lift the entire house with the
floor slab attached and build a
new foundation to elevate the
house

7

4.a
Stormdrain system
improvements

25

Environmental Considerations

The implementation of the potential primary solution at a given RLP has been analyzed
according to CEQA Guidelines. Implementation of the primary solution has been found to
potentially have the following less-than-significant-with-mitigation impacts as indicated in
Appendix C.

Substantially degrade the existing visual character or quality of the site and its
surroundings.

Cause a substantial adverse change in the significance of a historic resource as defined in
§ 15064.5.

Cause a substantial adverse change in the significance of an archaeological resource
pursuant to § 15064.5.

However, evaluation of the actual impacts will require site-specific environmental baseline data
and detailed architectural and engineering design. For example, historical values of some RLPs
need to be confirmed in order to evaluate the potential impacts. For RLPs that receive federal
funding through the Flood Hazard Grand Programs, the protection activities will have to comply
with NEPA. In addition, modification to RLPs will need to comply with CEQA prior to the
county's issuance of building and occupancy permits.

Financial Viability

The recommended solutions have been analyzed for their technical appropriateness, ability to be
implemented, and their regulatory compliance.

Economic analysis was conducted to assess the annual damages. Damages are governed by the
guidelines and regulations for Federal water resources projects as expressed in the U.S. Army
Corps of Engineers' Planning Guidance Manual (Engineering Regulation [ER] 1105-2-100). The
underlying purpose of the analytical procedures outlined in ER 1105-2-100 is to convert the
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random nature of flood related damages to an expression of equivalent annual damage for
comparison to the amortized cost of flood mitigation. The fundamental factors behind
determinations of structural related damages under the Federal guidance are (1) depreciated
structure replacement value, (2) content-to-structure value relationships, (3) inundation levels,
(4) inundation depth-to-damage functions, (5) emergency costs relationships to structure
inundation, and (6) cleanup cost relationship to the amount of inundated surface. The results of
the analysis of these factors are ultimately incorporated into the USACOE Hydrologic
Engineering Center's (HEC) Flood Damage Analysis Package, HEC-FDA, for the determination
of equivalent annual damages.

The final factor for their possible implementation is their affordability. Every recommended
solution was economically analyzed on a Benefit-to-Cost (B/C) basis (see Table 10.4) and on an
investment recovery period method to check if implementation made financial sense (complete
details are presented in Appendix E). Implementation costs ranged from $10,000 to $180,000 for
the recommended solutions. B/C ratios for the RLPs varied from approximately 0.3 to 4.4, with
nine of the eighteen proposed solutions being justified on a B/C ratio basis. These data shown in
Table 10.4 and Appendix E were provided based on the best information available to WRC
Consulting Services regarding flood problems, structure types and conditions, and local
construction statistics. These should be updated as property-specific information becomes
available.

Public Participation in Funding Assistance

The County has been working with the OES to assist the Mountain Club and RLPs in obtaining
funding under the Hazard Mitigation Grant Program. The Mountain Club will implement a new
sewer system in preparation for raising the RLPs' structures. A maximum funding of $1.2 million
is allocated for RLP structure modifications and public stormdrain improvements, pending
review of additional cost data.

10.4 RLP Action Plan Related to Public Activities

Table 10.5 displays the Action Plan and its activities that are or will be implemented in order to
meet the Goals, Objectives, and Policies outlined in Chapter 9. The primary responsible agencies
and schedule for each activity are listed in Table 10.5. Monitoring, evaluating, and updating
steps and schedule for the Action Plan in Table 10.5 are listed in Table 10.6.
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Table 10.4

Financial Viability of Recommended Primary Solutions

RLP

#

100-Year Event Damage Equivalent

Annual

Damage

Mitigation

Cost B/C RatioStructure Content Cleanup

1 $55,684 $43,289 $9,610 $11,645 $100,000 1.54

2 $16,158 $10,586 $3,199 $2,867 $10,000 3.79

3 $42,720 $32,623 $8,103 $10,715 $100,000 1.42

4 $32,700 $27,055 $4,052 $3,323 $150,000 0.29

5 $25,709 $21,679 $3,062 $3,378 $65,000 0.69

6 $60,423 $50,952 $4,413 $7,623 $180,000 0.56

7 $24,711 $20,500 $1,843 $4,428 $100,000 0.59

8 $41,387 $32,175 $7,143 $8,696 $100,000 1.15

9 Mitigated

10 $33,533 $27,164 $3,252 $5,968 $40,000 1.97

11 - - - - - -

12 $22,877 $19,124 $2,936 $3,729 $100,000 0.49

13 $37,418 $31,042 $4,486 $6,787 $100,000 0.90

14 $25,019 $19,834 $4,570 $3,311 $90,000 0.46

15 $21,576 $17,105 $4,570 $4,735 $70,000 0.89

16 $39,843 $31,587 $8,439 $8,607 $100,000 1.14

17 $33,872 $27,438 $3,285 $6,027 $75,000 1.06

18 $18,732 $14,851 $3,968 $4,132 $65,000 0.84

25 $21,553 $13,634 $7,446 $4,024 $12,000 4.44

46 $15,379 $11,311 $5,840 $1,874 $15,000 1.65
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Table 10.5

Action Plan of the FMP for RLPs

Activity

Responsible Department

Schedule
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Secure appropriate FEMA Hazard Mitigation Funds X X X X X Ongoing

Maintain Emergency Operations Master Plan and
Procedures

X X X Ongoing

Designate staff responsible for working with RLPs
during the permitting process from planning,
building/safety, development, and environmental
divisions

X X Completed

Ensure awareness of RLP owners on environmental
sensitivities specific to their area

X X X Ongoing

Establish standards and procedures for mitigation of
temporary construction impacts

X X X Completed

Develop and implement a joint watershed ecosystem
restoration program

X X Ongoing

Develop a joint land use agreement to control future
increases in runoff and sediment to Malibu Lake

X X Ongoing

Identify flood-warning systems for properties
situated where such systems can be beneficially
employed

X X X X X X X Ongoing

Conduct a stormwater facilities condition assessment
program to identify the physical and hydraulic
condition of the system and to support infrastructure
management needs

X X X Ongoing
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Table 10.5

Action Plan of the FMP for RLPs

Activity

Responsible Department

Schedule
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Develop and maintain a list of priority maintenance-
related flood problem sites

X Ongoing

Conduct annual maintenance at priority maintenance-
related flood problem sites prior to the wet season

X Ongoing

Refine the use of the Plan Check and Inspection
System (PCIS) to track "high risk properties" and
ensure that drainage is adequately addressed through
the plan check process

X X X Ongoing

The Flood Hazard Mitigation Coordinator shall flag
Repetitive Loss Properties in the PCIS database for
review and approval of building permit applications

X Ongoing

Investigate RLPs and annually notify RLP owners
regarding local flood hazards and proper protection
activities, provide technical advice regarding flood
protection and flood preparedness, and distribute a
revised RLP questionnaire to new RLPs

X X Ongoing

Identify and maintain a list of "high risk properties"
that could be acquired for conversion into open space

X X X Ongoing

Establish standards and/or incentives for the use of
structural and non-structural techniques that mitigate
flood-hazards and manage stormwater pollution

X Ongoing
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Table 10.5

Action Plan of the FMP for RLPs

Activity

Responsible Department

Schedule
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Continue to require environmental review in the
development process to provide for the protection of
natural resources

X X X Ongoing

Encourage the application of biological resource
measures for the control of stormwater and erosion to
the best of their applicable limits with regards to
other safety factors such as fire control

X X X Ongoing

Make sand bags available to flood risk property
owners during the wet season, provide notifications
of the availability of these materials, and track the
distribution of the materials

X X Ongoing

Storm drain, open channel, and flood retention basin
improvements

X X X X X X Ongoing

Identify possible sources of funding and provide this
information to RLP owners

X X X Ongoing

Continue to investigate RLPs as they are identified
by FEMA and update the RLP and high-risk property
list. Annually notify RLP owners regarding local
flood hazards and proper protection activities,
provide technical advice regarding flood protection
and flood preparedness, and distribute a revised RLP
questionnaire to new RLPs.

X X Ongoing
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Table 10.5

Action Plan of the FMP for RLPs

Activity

Responsible Department

Schedule

Public Works Department

C
o

u
n

ty
E

m
er

g
en

cy

O
p

er
at

io
n

s
C

en
te

r

C
o

u
n

ty
R

eg
io

n
al

P
la

n
n

in
g

D
ep

ar
tm

en
t

C
o

u
n

ty
P

ar
k

s
an

d

R
ec

re
at

io
n

W
at

er
sh

ed
M

an
ag

em
en

t

D
iv

is
io

n

B
u

il
d

in
g

&
S

af
et

y

D
iv

is
io

n

D
es

ig
n

D
iv

is
io

n

P
ro

g
ra

m
D

ev
el

o
p

m
en

t

D
iv

is
io

n

F
lo

o
d

M
ai

n
te

n
an

ce

D
iv

is
io

n

D
is

as
te

r
A

ss
is

ta
n

ce

G
ro

u
p

W
at

er
R

es
o

u
rc

es

D
iv

is
io

n

L
an

d
D

ev
el

o
p

m
en

t

D
iv

is
io

n

H
o

m
eo

w
n

er
s

A
ss

o
ci

at
io

n

Develop and distribute flood protection information
and materials to property owners and developers in
high-risk areas.

X X Ongoing

Provide public education about maintaining the
stormwater system free of debris.

X X Ongoing

Maintain the County's web page to provide
emergency preparedness information to the general
public and media

X X Ongoing

Distribute information regarding flood prevention
and flood insurance at emergency operations and
emergency preparedness events.

X X X Ongoing

Continue implementing the County's Annual
Emergency Preparedness Fair.

X X X Annual
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Table 10.6

Monitoring, Evaluating, and Updating the Plan

Monitoring

Public Works Department

Send out RLP outreach letters annually prior to October 15

Visit RLP sites annually by end of October

Meetings and phone calls to RLPs to be conducted on an as needed basis

Prepare quarterly monitoring reports

Evaluating

Public Works Department

Evaluate any change in the nature or magnitude of risk outcomes that have occurred annually prior to October 15

Check for changed watershed characteristics affecting hydrology and hydraulics annually prior to October 15

Assess review of goals and objectives for continued applicability by the end of October

Prepare evaluation reports annually by the end of October

Updating

Public Works Department

Collect monitoring and evaluation reports annually at the end of October

Determine effectiveness and revise as needed

Update Plan and initiate monitoring and evaluation as needed
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APPENDIX A – HYDROLOGY 

HYDROLOGY 

To support the FMP update, WRC conducted a hydrology analysis for RLP 46.  The other RLPs have 
been analyzed and included in the 2002 FMP Appendix A for the Malibu Lake area of Los Angeles 
County.  

The primary purpose of the analysis was to determine the County of Los Angeles Capital Flood discharge 
in the RLP 46 watershed sub-area (drainage area).  The methodology used primarily depends on three 
factors:  (1) drainage area, (2) runoff coefficient of the area and (3) rainfall intensity.  The drainage area 
was delineated on the United States Geological Survey (USGS) topographic map of the area.   The runoff 
coefficient and rainfall intensity were determined from the Hydrology Manual of the Los Angeles County 
Department of Public Works, drainage area map and data gathered from field visits. The results of the 
analysis are included in Table 4.2 of the FMP update. 

Additionally, a flood flow frequency analysis was performed for RLP 46 using the methodology 
described in USGS Bulletin #17B, Guidelines for Determining Flood Flow Frequency.  Data from the 
USGS gaging station ay Arroyo Seco (Station No. 11098000) was used to support the analysis.  The 
results of the flood frequency analysis were used to relate the flood events that damages occurred in the 
Malibu Lake area as shown in Table 3.1 of the FMP update. 

The following analysis results and interim results are included in the remainder of this appendix: 

1. Drainage Map 

2. 50-year, 24-hour Isohyet Map 

3. Tc (Time of Concentration) Calculation Result for RLP 46  

4. Flood Flow Frequency Analysis  

5. County 2004 Malibu Lake Hydrology and Water Surface Estimates  
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-------------------------------
Bulletin 17B Frequency Analysis 
    06 Jul 2007   08:08 AM 
-------------------------------

--- Input Data --- 

Analysis Name: Arroyo Seco 
Description:

Data Set Name: Arroyo Seco 
DSS File Name: X:\WRC\LA RLP\FFF 11098000\FFF_11098000.dss 
DSS Pathname: /ARROYO SECO/PASADENA CA/FLOW-ANNUAL PEAK/01jan1900/IR-CENTURY/USGS/ 

Report File Name: X:\WRC\LA RLP\FFF 11098000\Bulletin17bResults\Arroyo_Seco\Arroyo_Seco.rpt 
XML File Name: X:\WRC\LA RLP\FFF 11098000\Bulletin17bResults\Arroyo_Seco\Arroyo_Seco.xml 

Skew Option: Use Weighted Skew 
Regional Skew: 0.0 
Regional Skew MSE: 0.302 
Round adopted skew to nearest tenth 

Plotting Position Type: Weibull 
Upper Confidence Level: 0.05 
Lower Confidence Level: 0.95 

Round ordinate values to 3 significant digits 
Display ordinate values using 0 digits in fraction part of value 

--- End of Input Data --- 

--- Preliminary Results --- 

Note: Adopted skew equals station skew and preliminary
frequency statistics are for the conditional frequency curve
because of zero or missing events. 

<< Frequency Curve >> 

Arroyo Seco 

---------------------------------------------------------------
|  Computed   Expected   |  Percent   |   Confidence Limits   | 
|   Curve    Probability |   Chance   |       0.05       0.95 | 
| FLOW-ANNUAL PEAK, CFS  | Exceedance | FLOW-ANNUAL PEAK, CFS | 
|------------------------|------------|-----------------------|
|     16,700      18,200 |     0.2    |     28,600     10,700 | 
|     12,200      13,100 |     0.5    |     20,200      8,110 | 
|      9,370       9,930 |     1.0    |     15,000      6,370 | 
|      6,960       7,280 |     2.0    |     10,800      4,860 | 
|      4,380       4,520 |     5.0    |      6,450      3,180 | 
|      2,860       2,910 |    10.0    |      4,020      2,140 | 
|      1,660       1,680 |    20.0    |      2,240      1,280 | 
|        554         554 |    50.0    |        702        437 | 
|        168         166 |    80.0    |        217        125 | 
|         87          84 |    90.0    |        117         61 | 
|         49          47 |    95.0    |         69         33 | 
|         16          15 |    99.0    |         25          9 | 
|------------------------|------------|-----------------------|

<< Conditional Statistics >> 

Arroyo Seco 

---------------------------------------------------------------
|        Log Transform:        |                              | 
|    FLOW-ANNUAL PEAK, CFS     |       Number of Events       | 
|------------------------------|------------------------------|
|  Mean                2.7150  |  Historic Events          0  | 
|  Standard Dev        0.5941  |  High Outliers         0     | 
|  Station Skew       -0.2846  |  Low Outliers          0     | 
|  Regional Skew       0.0000  |  Zero Events           0     | 
|  Weighted Skew          ---  |  Missing Events        1     | 
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|  Adopted Skew       -0.2846  |  Systematic Events       93  | 
|------------------------------|------------------------------|

<< Conditional Probability Adjusted Ordinates >> 

<< Frequency Curve >> 

Arroyo Seco 

---------------------------------------------------------------
|  Computed   Expected   |  Percent   |   Confidence Limits   | 
|   Curve    Probability |   Chance   |       0.05       0.95 | 
| FLOW-ANNUAL PEAK, CFS  | Exceedance | FLOW-ANNUAL PEAK, CFS | 
|------------------------|------------|-----------------------|
|     16,600         --- |     0.2    |        ---        --- | 
|     12,200         --- |     0.5    |        ---        --- | 
|      9,330         --- |     1.0    |        ---        --- | 
|      6,930         --- |     2.0    |        ---        --- | 
|      4,360         --- |     5.0    |        ---        --- | 
|      2,840         --- |    10.0    |        ---        --- | 
|      1,650         --- |    20.0    |        ---        --- | 
|        543         --- |    50.0    |        ---        --- | 
|        160         --- |    80.0    |        ---        --- | 
|         79         --- |    90.0    |        ---        --- | 
|         41         --- |    95.0    |        ---        --- | 
|        ---         --- |    99.0    |        ---        --- | 
|------------------------|------------|-----------------------|

--- End of Preliminary Results --- 

--- Final Results --- 

<< Plotting Positions >> 

Arroyo Seco 
---------------------------------------------------------------
|     Events Analyzed      |          Ordered Events          | 
|                    FLOW  |       Water       FLOW  Weibull  | 
| Day Mon Year        CFS  |  Rank  Year        CFS  Plot Pos | 
|--------------------------|----------------------------------|
|  20 Feb 1914      5,800  |    1   1938      8,620    1.06   | 
|  03 Feb 1915        634  |    2   1969      8,540    2.13   | 
|  17 Jan 1916      3,150  |    3   1914      5,800    3.19   | 
|  24 Dec 1916        760  |    4   1943      5,660    4.26   | 
|  10 Mar 1918        570  |    5   1978      5,360    5.32   | 
|  11 Feb 1919         92  |    6   1998      4,380    6.38   | 
|  02 Mar 1920        450  |    7   1973      3,740    7.45   | 
|  13 Mar 1921        650  |    8   2005      3,540    8.51   | 
|  19 Dec 1921      2,800  |    9   1966      3,160    9.57   | 
|  13 Dec 1922        370  |   10   1916      3,150   10.64   | 
|  26 Mar 1924         81  |   11   1980      3,080   11.70   | 
|  04 Apr 1925        210  |   12   1922      2,800   12.77   | 
|  07 Apr 1926      1,450  |   13   1983      2,640   13.83   | 
|  16 Feb 1927      1,400  |   14   1935      2,000   14.89   | 
|  04 Feb 1928        298  |   15   1944      1,800   15.96   | 
|  04 Apr 1929        155  |   16   1995      1,730   17.02   | 
|  03 May 1930        143  |   17   1968      1,720   18.09   | 
|  03 Feb 1931        151  |   18   1993      1,710   19.15   | 
|  28 Dec 1931        480  |   19   1992      1,710   20.21   | 
|  19 Jan 1933        ---  |   20   1967      1,530   21.28   | 
|  01 Jan 1934        950  |   21   1962      1,500   22.34   | 
|  17 Oct 1934      2,000  |   22   1926      1,450   23.40   | 
|  12 Feb 1936        706  |   23   1927      1,400   24.47   | 
|  06 Feb 1937        640  |   24   1941      1,340   25.53   | 
|  02 Mar 1938      8,620  |   25   1971      1,330   26.60   | 
|  18 Dec 1938        375  |   26   1945      1,210   27.66   | 
|  08 Jan 1940        452  |   27   2006      1,120   28.72   | 
|  20 Feb 1941      1,340  |   28   1952      1,090   29.79   | 
|  10 Dec 1941        146  |   29   1934        950   30.85   | 
|  23 Jan 1943      5,660  |   30   1991        921   31.91   | 
|  22 Feb 1944      1,800  |   31   1956        815   32.98   | 
|  11 Nov 1944      1,210  |   32   1961        769   34.04   | 
|  30 Mar 1946        680  |   33   1917        760   35.11   | 
|  25 Dec 1946        600  |   34   1958        715   36.17   | 
|  29 Apr 1948         45  |   35   1936        706   37.23   | 
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|  20 Jan 1949         35  |   36   2004        705   38.30   | 
|  10 Nov 1949        150  |   37   1946        680   39.36   | 
|  29 Apr 1951         12  |   38   1970        668   40.43   | 
|  16 Jan 1952      1,090  |   39   1921        650   41.49   | 
|  02 Dec 1952         49  |   40   1937        640   42.55   | 
|  24 Jan 1954        571  |   41   1915        634   43.62   | 
|  30 Apr 1955        107  |   42   1981        627   44.68   | 
|  26 Jan 1956        815  |   43   1982        615   45.74   | 
|  23 Feb 1957        158  |   44   1947        600   46.81   | 
|  03 Apr 1958        715  |   45   1976        590   47.87   | 
|  16 Feb 1959        351  |   46   1996        584   48.94   | 
|  12 Jan 1960        170  |   47   1954        571   50.00   | 
|  06 Nov 1960        769  |   48   1918        570   51.06   | 
|  11 Feb 1962      1,500  |   49   1997        569   52.13   | 
|  09 Feb 1963        464  |   50   1975        535   53.19   | 
|  21 Jan 1964        182  |   51   2000        509   54.26   | 
|  09 Apr 1965        194  |   52   1932        480   55.32   | 
|  22 Nov 1965      3,160  |   53   1963        464   56.38   | 
|  06 Dec 1966      1,530  |   54   1988        457   57.45   | 
|  19 Nov 1967      1,720  |   55   1940        452   58.51   | 
|  25 Jan 1969      8,540  |   56   1920        450   59.57   | 
|  28 Feb 1970        668  |   57   2003        433   60.64   | 
|  29 Nov 1970      1,330  |   58   1974        390   61.70   | 
|  24 Dec 1971        222  |   59   1939        375   62.77   | 
|  11 Feb 1973      3,740  |   60   1923        370   63.83   | 
|  08 Mar 1974        390  |   61   1959        351   64.89   | 
|  06 Mar 1975        535  |   62   2001        348   65.96   | 
|  09 Feb 1976        590  |   63   1928        298   67.02   | 
|  09 May 1977        230  |   64   1977        230   68.09   | 
|  04 Mar 1978      5,360  |   65   1972        222   69.15   | 
|  21 Feb 1979        193  |   66   1984        217   70.21   | 
|  16 Feb 1980      3,080  |   67   1986        213   71.28   | 
|  29 Jan 1981        627  |   68   1925        210   72.34   | 
|  17 Mar 1982        615  |   69   1965        194   73.40   | 
|  02 Mar 1983      2,640  |   70   1979        193   74.47   | 
|  25 Dec 1983        217  |   71   1964        182   75.53   | 
|  16 Dec 1984        139  |   72   1960        170   76.60   | 
|  30 Jan 1986        213  |   73   1990        163   77.66   | 
|  05 Jan 1987         13  |   74   1957        158   78.72   | 
|  29 Feb 1988        457  |   75   1989        155   79.79   | 
|  16 Dec 1988        155  |   76   1929        155   80.85   | 
|  17 Feb 1990        163  |   77   1931        151   81.91   | 
|  01 Mar 1991        921  |   78   1950        150   82.98   | 
|  11 Feb 1992      1,710  |   79   1942        146   84.04   | 
|  17 Jan 1993      1,710  |   80   1930        143   85.11   | 
|  07 Feb 1994        129  |   81   1985        139   86.17   | 
|  10 Jan 1995      1,730  |   82   1994        129   87.23   | 
|  21 Feb 1996        584  |   83   1955        107   88.30   | 
|  22 Dec 1996        569  |   84   1919         92   89.36   | 
|  23 Feb 1998      4,380  |   85   1924         81   90.43   | 
|  09 Feb 1999         62  |   86   1999         62   91.49   | 
|  20 Feb 2000        509  |   87   1953         49   92.55   | 
|  13 Feb 2001        348  |   88   1948         45   93.62   | 
|  28 Jan 2002         41  |   89   2002         41   94.68   | 
|  12 Feb 2003        433  |   90   1949         35   95.74   | 
|  26 Feb 2004        705  |   91   1987         13   96.81   | 
|  09 Jan 2005      3,540  |   92   1951         12   97.87   | 
|  02 Jan 2006      1,120  |   93   1933          0   98.94   | 
|--------------------------|----------------------------------|

<< Outlier Tests >> 
---------------------------------------------------------------
<< Low Outlier Test >> 
-----------------------
 Based on 92 events, 10 percent outlier test value K(N) = 2.989 
              0 low outlier(s) identified below test value of 9 

Based on statistics after 0 zero events and 1 missing events were deleted. 

-----------------------
<< High Outlier Test >> 
-----------------------
 Based on 92 events, 10 percent outlier test value K(N) = 2.989 
        0 high outlier(s) identified above test value of 30,953 
---------------------------------------------------------------
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<< Skew Weighting >> 
---------------------------------------------------------------
Based on 93 events, mean-square error of station skew =   0.071 
Default or input mean-square error of regional skew =     0.302 
---------------------------------------------------------------

<< Frequency Curve >> 

Arroyo Seco 
---------------------------------------------------------------
|  Computed   Expected   |  Percent   |   Confidence Limits   | 
|   Curve    Probability |   Chance   |       0.05       0.95 | 
| FLOW-ANNUAL PEAK, CFS  | Exceedance | FLOW-ANNUAL PEAK, CFS | 
|------------------------|------------|-----------------------|
|     26,600      30,100 |     0.2    |     48,300     16,500 | 
|     17,600      19,300 |     0.5    |     30,400     11,300 | 
|     12,500      13,500 |     1.0    |     20,700      8,300 | 
|      8,610       9,100 |     2.0    |     13,600      5,910 | 
|      4,920       5,100 |     5.0    |      7,320      3,540 | 
|      2,990       3,060 |    10.0    |      4,230      2,230 | 
|      1,640       1,660 |    20.0    |      2,200      1,270 | 
|        519         519 |    50.0    |        656        410 | 
|        164         162 |    80.0    |        212        123 | 
|         90          88 |    90.0    |        120         64 | 
|         55          53 |    95.0    |         76         37 | 
|         22          20 |    99.0    |         32         13 | 
|------------------------|------------|-----------------------|

<< Conditional Statistics >> 

Arroyo Seco 

---------------------------------------------------------------
|        Log Transform:        |                              | 
|    FLOW-ANNUAL PEAK, CFS     |       Number of Events       | 
|------------------------------|------------------------------|
|  Mean                2.7150  |  Historic Events          0  | 
|  Standard Dev        0.5941  |  High Outliers         0     | 
|  Station Skew       -0.2846  |  Low Outliers          0     | 
|  Regional Skew       0.0000  |  Zero Events           0     | 
|  Weighted Skew      -0.2301  |  Missing Events        1     | 
|  Adopted Skew        0.0000  |  Systematic Events       93  | 
|------------------------------|------------------------------|
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Floodplain Management Plan for Repetitive Loss Properties 
Malibu Lake Area 

 

 
 

RLP 46 
 

1.  ADDRESS 
28945 LAKESHORE DR 
AGOURA HILLS CA  91301-2869 

2.  FIELD OBSERVATIONS 

The subject property lies below street elevation and receives runoff from the street during 
rain events.  

The property owner has implemented partial solutions to the drainage problem, including: 

• Sealing the sides of the house. 

• Sealing the concrete foundation. 

• Installing drains to capture flow from the roof and planter areas. 

3.  FIELD RECOMMENDATIONS 
No field recommendations were made for this RLP. 
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 1

Environmental Checklist Form 

1 Project title: The County of Los Angeles Floodplain Management Plan for 
Repetitive Loss Properties 

2 Lead agency name and address:  
The County of Los Angeles - Department of Public Works  
900 S. Fremont Ave.  
Alhambra, CA 91803 

3 Contact person and phone number: Lan Weber 
WRC Consulting Services, Inc.  
1800 E. Garry Avenue, Suite 213  
Santa Ana, California 92705 
(949) 833-8388 

4 Project location: Malibu Lake, Agoura, CA 

5 Project sponsor's name and address:  
The County of Los Angeles - Department of Public Works  
900 S. Fremont Ave. 
Alhambra, CA 91803 

6 General plan designation:  

7 Zoning: 

8 Description of project: (Describe the whole action involved, including but not 
limited to later phases of the project, and any secondary, support, or off-site 
features necessary for its implementation. Attach additional sheets if necessary.) 

Various homes around Malibu Lake have experienced property loss or damage 
due to repetitive flood events.  Each property is relatively small in area and is 
characterized by individual site conditions. The existing environments are 
primarily the residential structures, but include yards and landscaping, as well as 
driveways and other hardscaped areas. Adjacent streets and hillsides are part of 
the exiting environment for some properties. 

Proposed site improvements include:  (1) converting flood-prone living space and 
replacing with a new story; (2) constructing or modifying retaining walls with 
proper drainage and trash capacity; and (3) storm sewer improvement. 

9 Surrounding land uses and setting: Briefly describe the project's surroundings:  

Surrounding land uses are residential development and open space.  The general 
setting is a low density residential development centered on Malubu Lake. 

10 Other public agencies whose approval is required (e.g., permits, financing 
approval, or participation agreement.) - Not applicable to FMP 
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED: 
 
The environmental factors checked below would be potentially affected by this project, 
involving at least one impact that is a "Potentially Significant Impact" as indicated by the 
checklist on the following pages. 

Aesthetics - The proposed improvements require raising the houses. This may affect the 
visual character and quality of the various homesites and the neighborhood in general. 

Biological - The proposed improvements, if not confined to the house and surrounding 
properties, could affect flows in adjacent drainages, including alteration of the drainages. 
Improvements outside landscape and hardscape areas could also potentially affect sensitive 
species. 

Cultural - The proposed improvements could result in the alteration of potentially historical 
homes. 

 

□ Aesthetics □ Agriculture Resources □ Air Quality 

□ Biological Resources □ Cultural Resources □ Geology /Soils 

□ Hazards & Hazardous 
Materials □ Hydrology / Water Quality □ Land Use / Planning 

□ Mineral Resources □ Noise □ Population / Housing 

□ Public Services □ Recreation □ Transportation/Traffic 

□ Utilities / Service Systems □ Mandatory Findings of Significance   
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DETERMINATION: (To be completed by the Lead Agency).  On the basis of this initial 
evaluation: 
 

□ 
 
I find that the proposed project COULD NOT have a significant effect on the environment, and a 
NEGATIVE DECLARATION will be prepared. 
 

□ 

 
I find that although the proposed project could have a significant effect on the environment, there will 
not be a significant effect in this case because revisions in the project have been made by or agreed to 
by the project proponent. A MITIGATED NEGATIVE DECLARATION will be prepared. 
 

□ 
 
I find that the proposed project MAY have a significant effect on the environment, and an 
ENVIRONMENTAL IMPACT REPORT is required. 
 

□ 

 
I find that the proposed project MAY have a "potentially significant impact" or "potentially 
significant unless mitigated" impact on the environment, but at least one effect 1) has been 
adequately analyzed in an earlier document pursuant to applicable legal standards, and 2) has been 
addressed by mitigation measures based on the earlier analysis as described on attached sheets. An 
ENVIRONMENTAL IMPACT REPORT is required, but it must analyze only the effects that remain 
to be addressed. 
 

□ 

 
I find that although the proposed project could have a significant effect on the environment, because 
all potentially significant effects (a) have been analyzed adequately in an earlier EIR or NEGATIVE 
DECLARATION pursuant to applicable standards, and (b) have been avoided or mitigated pursuant 
to that earlier EIR or NEGATIVE DECLARATION, including revisions or mitigation measures that 
are imposed upon the proposed project, nothing further is required. 
 

 
 
 
 

 
Signature Date 
 
 



 

4 

EVALUATION OF ENVIRONMENTAL IMPACTS: 
 
1) A brief explanation is required for all answers except "No Impact" answers that are 

adequately supported by the information sources a lead agency cites in the parentheses 
following each question. A "No Impact" answer is adequately supported if the referenced 
information sources show that the impact simply does not apply to projects like the one 
involved (e.g., the project falls outside a fault rupture zone). A "No Impact" answer 
should be explained where it is based on project-specific factors as well as general 
standards (e.g., the project will not expose sensitive receptors to pollutants, based on a 
project-specific screening analysis). 

 
2) All answers must take account of the whole action involved, including off-site as well as 

on-site, cumulative as well as project-level, indirect as well as direct, and construction 
as well as operational impacts. 

 
3) Once the lead agency has determined that a particular physical impact may occur, then 

the checklist answers must indicate whether the impact is potentially significant, less 
than significant with mitigation, or less than significant. "Potentially Significant Impact" 
is appropriate if there is substantial evidence that an effect may be significant. If there 
are one or more "Potentially Significant Impact" entries when the determination is made, 
an EIR is required. 

 
4) "Negative Declaration: Less Than Significant With Mitigation Incorporated" applies 

where the incorporation of mitigation measures has reduced an effect from "Potentially 
Significant Impact" to a "Less Than Significant Impact." The lead agency must describe 
the mitigation measures, and briefly explain how they reduce the effect to a less than 
significant level (mitigation measures from Section XVII, "Earlier Analyses," may be 
cross-referenced). 

 
5) Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA 

process, an effect has been adequately analyzed in an earlier EIR or negative declaration. 
Section 15063(c)(3)(D). In this case, a brief discussion should identify the following: 

 
a) Earlier Analysis Used. Identify and state where they are available for review. 
 
b) Impacts Adequately Addressed. Identify which effects from the above checklist 

were within the scope of and adequately analyzed in an earlier document pursuant 
to applicable legal standards, and state whether such effects were addressed by 
mitigation measures based on the earlier analysis. 

 
 
c) Mitigation Measures. For effects that are "Less than Significant with Mitigation 

Measures Incorporated," describe the mitigation measures which were 
incorporated or refined from the earlier document and the extent to which they 
address site-specific conditions for the project. 
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6) Lead agencies are encouraged to incorporate into the checklist references to information 

sources for potential impacts (e.g., general plans, zoning ordinances). Reference to a 
previously prepared or outside document should, where appropriate, include a reference to 
the page or pages where the statement is substantiated. 

 
7) Supporting Information Sources: A source list should be attached, and other sources used 

or individuals contacted should be cited in the discussion. 
 
8) This is only a suggested form, and lead agencies are free to use different formats; 

however, lead agencies should normally address the questions from this checklist that 
are relevant to a project's environmental effects in whatever format is selected. 

 
9) The explanation of each issue should identify: 

a) the significance criteria or threshold, if any, used to evaluate each question; and 
b) the mitigation measure identified, if any, to reduce the impact to less than 

significance 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

I.  AESTHETICS -- Would the project: 
Have a substantial adverse effect on a scenic 
vista? □ □ □ □ 
Substantially damage scenic resources, 
including, but not limited to, trees, rock 
outcroppings, and historic buildings within a 
state scenic highway? 

□ □ □ □ 

Substantially degrade the existing visual 
character or quality of the site and its 
surroundings? 

□ □ □ □ 

Create a new source of substantial light or 
glare which would adversely affect day or 
nighttime views in the area? 

□ □ □ □ 

II. AGRICULTURE RESOURCES: In determining whether impacts to agricultural resources are significant 
environmental effects, lead agencies may refer to the California Agricultural Land Evaluation and Site 
Assessment Model (1997) prepared by the California Dept. of Conservation as an optional model to use in 
assessing impacts on agriculture and farmland. Would the project: 
Convert Prime Farmland, Unique Farmland, 
or Farmland of Statewide Importance 
(Farmland), as shown on the maps prepared 
pursuant to the Farmland Mapping and 
Monitoring Program of the California 
Resources Agency, to non-agricultural use? 

□ □ □ □ 

Conflict with existing zoning for agricultural 
use, or a Williamson Act contract? □ □ □ □ 

III. AIR QUALITY:  Where available, the significance criteria established by the applicable air quality 
management or air pollution control district may be relied upon to make the following determinations. Would the 
project: 

a) Conflict with or obstruct 
implementation of the applicable air 
quality plan? 

□ □ □ □ 

b) Violate any air quality standard or 
contribute substantially to an existing or 
projected air quality violation? 

□ □ □ □ 

c) Result in a cumulatively considerable net 
increase of any criteria pollutant for which 
the project region is non-attainment under 
an applicable federal or state ambient air 
quality standard (including releasing 
emissions which exceed quantitative 
thresholds for ozone precursors)? 

□ □ □ □ 

d) Expose sensitive receptors to substantial 
pollutant concentrations? □ □ □ □ 
e) Create objectionable odors affecting a 
substantial number of people? □ □ □ □ 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

IV. BIOLOGICAL RESOURCES: Would the project: 
a) Have a substantial adverse effect, either 
directly or through habitat modifications, on 
any species identified as a candidate, 
sensitive, or special status species in local or 
regional plans, policies, or regulations, or by 
the California Department of Fish and Game 
or U.S. Fish and Wildlife Service? 

□ □ □ □ 

b) Have a substantial adverse effect on any 
riparian habitat or other sensitive natural 
community identified in local or regional 
plans, policies, regulations or by the 
California Department of Fish and Game or 
US Fish and Wildlife Service? 

□ □ □ □ 

c) Have a substantial adverse effect on 
federally protected wetlands as defined by 
Section 404 of the Clean Water Act 
(including, but not limited to, marsh, vernal 
pool, coastal, etc.) through direct removal, 
filling, hydrological interruption, or other 
means? 

□ □ □ □ 

d) Interfere substantially with the movement 
of any native resident or migratory fish or 
wildlife species or with established native 
resident or migratory wildlife corridors, or 
impede the use of native wildlife nursery 
sites? 

□ □ □ □ 

e) Conflict with any local policies or 
ordinances protecting biological resources, 
such as a tree preservation policy or 
ordinance? 

□ □ □ □ 

f) Conflict with the provisions of an 
adopted Habitat Conservation Plan, Natural 
Community Conservation Plan, or other 
approved local, regional, or state habitat 
conservation plan? 

□ □ □ □ 

V. CULTURAL RESOURCES: Would the project: 

a) Cause a substantial adverse change in 
the significance of a historical resource as 
defined in 115064.5? 

□ □ □ □ 

b) Cause a substantial adverse change in 
the significance of an archaeological 
resource pursuant to 115064.5? 

□ □ □ □ 

c) Directly or indirectly destroy a unique 
paleontological resource or site or unique 
geologic feature? 

□ □ □ □ 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

d) Disturb any human remains, including 
those interred outside of formal 
cemeteries? 

□ □ □ □ 

VI. GEOLOGY AND SOILS: Would the project: 
a) Expose people or structures to potential 
substantial adverse effects, including the 
risk of loss, injury, or death involving: 

□ □ □ □ 

i) Rupture of a known earthquake fault, 
as delineated on the most recent Alquist-
Priolo Earthquake Fault Zoning Map 
issued by the State Geologist for the area 
or based on other substantial evidence of 
a known fault? Refer to Division of 
Mines and Geology Special Publication 
42. 

□ □ □ □ 

ii) Strong seismic ground shaking? □ □ □ □ 
iii) Seismic-related ground failure, 
including liquefaction? □ □ □ □ 
iv) Landslides? □ □ □ □ 

b) Result in substantial soil erosion or the 
loss of topsoil? □ □ □ □ 
c) Be located on a geologic unit or soil that 
is unstable, or that would become unstable 
as a result of the project, and potentially 
result in on-or off-site landslide, lateral 
spreading, subsidence, liquefaction or 
collapse? 

□ □ □ □ 

d) Be located on expansive soil, as defined 
in Table 18-1-B of the Uniform Building 
Code (1994), creating substantial risks to 
life or property? 

□ □ □ □ 

e) Have soils incapable of adequately 
supporting the use of septic tanks or 
alternative waste water disposal systems 
where sewers are not available for the 
disposal of waste water? 

□ □ □ □ 

VII. HAZARDS AND HAZARDOUS MATERIALS: Would the project: 
a) Create a significant hazard to the public 
or the environment through the routine 
transport, use, or disposal of hazardous 
materials? 

□ □ □ □ 

b) Create a significant hazard to the public 
or the environment through reasonably 
foreseeable upset and accident conditions 
involving the release of hazardous 
materials into the environment? 

□ □ □ □ 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

c) Emit hazardous emissions or handle 
hazardous or acutely hazardous materials, 
substances, or waste within one-quarter 
mile of an existing or proposed school? 

□ □ □ □ 

d) Be located on a site which is included on 
a list of hazardous materials sites compiled 
pursuant to Government Code Section 
65962.5 and, as a result, would it create a 
significant hazard to the public or the 
environment? 

□ □ □ □ 

e) For a project located within an airport 
land use plan or, where such a plan has not 
been adopted, within two miles of a public 
airport or public use airport, would the 
project result in a safety hazard for people 
residing or working in the project area? 

□ □ □ □ 

f) For a project located within the vicinity 
of a private airstrip,  would the project 
result in a safety hazard for people residing 
or working in the project area? 

□ □ □ □ 

g) Impair implementation of or physically 
interfere with an adopted emergency 
response plan or emergency evacuation 
plan? 

□ □ □ □ 

h) Expose people or structures to a 
significant risk of loss, injury or death 
involving wildland fires, including where 
wildlands are adjacent to urbanized areas 
or where residences are intermixed with 
wildlands? 

□ □ □ □ 

VIII. HYDROLOGY AND WATER QUALITY:  Would the project: 
a) Violate any water quality standards or 
waste discharge requirements? □ □ □ □ 
b) Substantially deplete groundwater 
supplies or interfere substantially with 
groundwater recharge such that there 
would be a net deficit in aquifer volume or 
a lowering of the local groundwater table 
level (e.g., the production rate of pre-
existing nearby wells would drop to a level 
which would not support existing land uses 
or planned uses for which permits have 
been granted)? 

□ □ □ □ 

c) Substantially alter the existing drainage 
pattern of the site or area, including 
through the alteration of the course of a 
stream or river, in a manner which would 
result in substantial erosion or siltation on- 

□ □ □ □ 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

or off-site? 
d) Substantially alter the existing drainage 
pattern of the site or area, including 
through the alteration of the course of a 
stream or river, or substantially increase 
the rate or amount of surface runoff in a 
manner which would result in flooding on- 
or off-site? 

□ □ □ □ 

e) Create or contribute runoff water which 
would exceed the capacity of existing or 
planned stormwater drainage systems or 
provide substantial additional sources of 
polluted runoff? 

□ □ □ □ 

f) Otherwise substantially degrade water 
quality? □ □ □ □ 
g) Place housing within a 100-year flood 
hazard area as mapped on a federal Flood 
Hazard Boundary or Flood Insurance Rate 
Map or other flood hazard delineation 
map? 

□ □ □ □ 

h) Place within a 100-year flood hazard 
area structures which would impede or 
redirect flood flows? 

□ □ □ □ 

i) Expose people or structures to a 
significant risk of loss, injury or death 
involving flooding, including flooding as a 
result of the failure of a levee or dam? 

□ □ □ □ 

j) Inundation by seiche, tsunami, or 
mudflow? □ □ □ □ 

IX. LAND USE AND PLANNING: Would the project: 

a) Physically divide an established 
community? □ □ □ □ 
b) Conflict with any applicable land use 
plan, policy, or regulation of an agency 
with jurisdiction over the project 
(including, but not limited to the general 
plan, specific plan, local coastal program, 
or zoning ordinance) adopted for the 
purpose of avoiding or mitigating an 
environmental effect? 

□ □ □ □ 

c) Conflict with any applicable habitat 
conservation plan or natural community 
conservation plan? 

□ □ □ □ 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

X. MINERAL RESOURCES: Would the project: 

a) Result in the loss of availability of a 
known mineral resource that would be of 
value to the region and the residents of the 
state? 

□ □ □ □ 

b) Result in the loss of availability of a 
locally-important mineral resource 
recovery site delineated on a local general 
plan, specific plan or other land use plan? 

□ □ □ □ 

XI. NOISE: Would the project result in: 
a) Exposure of persons to or generation of 
noise levels in excess of standards 
established in the local general plan or 
noise ordinance, or applicable standards of 
other agencies? 

□ □ □ □ 

b) Exposure of persons to or generation of 
excessive groundbome vibration or 
groundborne noise levels? 

□ □ □ □ 

c) A substantial permanent increase in 
ambient noise levels in the project vicinity 
above levels existing without the project? 

□ □ □ □ 

d) A substantial temporary or periodic 
increase in ambient noise levels in the 
project vicinity above levels existing 
without the project? 

□ □ □ □ 

e) For a project located within an airport 
land use plan or, where such a plan has not 
been adopted, within two miles of a public 
airport or public use airport, would the 
project expose people residing or working 
m the project area to excessive noise 
levels? 

□ □ □ □ 

f) For a project within the vicinity of a 
private airstrip, would the project expose 
people residing or working in the project 
area to excessive noise levels? 

□ □ □ □ 

XII. POPULATION AND HOUSING:  Would the project: 
a) Induce substantial population growth in 
an area, either directly (for example, by 
proposing new homes and businesses) or 
indirectly (for example, through extension 
of roads or other infrastructure)? 

□ □ □ □ 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

b) Displace substantial numbers of existing 
housing, necessitating the construction of 
replacement housing elsewhere? 

□ □ □ □ 

c) Displace substantial numbers of people, 
necessitating the construction of 
replacement housing elsewhere? 

□ □ □ □ 

XIII. PUBLIC SERVICES 
a) Would the project result in substantial 
adverse physical impacts associated with 
the provision of new or physically altered 
governmental facilities, need for new or 
physically altered governmental facilities, 
the construction of which could cause 
significant environmental impacts, in order 
to maintain acceptable service ratios, 
response times or other performance 
objectives for any of the public services: 

    

Fire protection? □ □ □ □ 
Police protection? □ □ □ □ 
Schools? □ □ □ □ 
Parks? □ □ □ □ 
Other public facilities? □ □ □ □ 

XIV. RECREATION 
a) Would the project increase the use of 
existing neighborhood and regional parks 
or other recreational facilities such that 
substantial physical deterioration of the 
facility would occur or be accelerated? 

□ □ □ □ 

b) Does the project include recreational 
facilities or require the construction or 
expansion of recreational facilities which 
might have an adverse physical effect on 
the environment? 

□ □ □ □ 

XV. TRANSPORTATION/TRAFFIC: Would the project: 
a) Cause an increase in traffic which is 
substantial in relation to the existing traffic 
load and capacity of the street system (i.e., 
result in a substantial increase in either the 
number of vehicle trips, the volume to 
capacity ratio on roads, or congestion at 
intersections)? 

□ □ □ □ 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

b) Exceed, either individually or 
cumulatively, a level of service standard 
established by the county congestion 
management agency for designated roads 
or highways? 

□ □ □ □ 

c) Result in a change in air traffic patterns, 
including either an increase in traffic levels 
or a change in location that result in 
substantial safety risks? 

□ □ □ □ 

d) Substantially increase hazards due to a 
design feature (e.g., sharp curves or 
dangerous intersections) or incompatible 
uses (e.g., farm equipment)? 

□ □ □ □ 

e) Result in inadequate emergency access? □ □ □ □ 
f) Result in inadequate parking capacity? □ □ □ □ 
g) Conflict with adopted policies, plans, or 
programs supporting alternative 
transportation (e.g., bus turnouts, bicycle 
racks)? 

□ □ □ □ 

XVI. UTILITIES AND SERVICE SYSTEMS:  Would the project: 
a) Exceed wastewater treatment 
requirements of the applicable Regional 
Water Quality Control Board? 

□ □ □ □ 

b) Require or result in the construction of 
new water or wastewater treatment 
facilities or expansion of existing facilities, 
the construction of which could cause 
significant environmental effects? 

□ □ □ □ 

c) Require or result in the construction of 
new storm water drainage facilities or 
expansion of existing facilities, the 
construction of which could cause 
significant environmental effects? 

□ □ □ □ 

d) Have sufficient water supplies available 
to serve the project from existing 
entitlements and resources, or are new or 
expanded entitlements needed? 

□ □ □ □ 

e) Result in a determination by the 
wastewater treatment provider which 
serves or may serve the project that it has 
adequate capacity to serve the projects 
projected demand in addition to the 
provider: s existing commitments? 

□ □ □ □ 

f) Be served by a landfill with sufficient 
permitted capacity to accommodate the 
projects solid waste disposal needs? 

□ □ □ □ 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

g) Comply with federal, state, and local 
statutes and regulations related to solid 
waste? 

□ □ □ □ 

XVII. MANDATORY FINDINGS OF SIGNIFICANCE 
a) Does the project have the potential to 
degrade the quality of the environment, 
substantially reduce the habitat of a fish or 
wildlife species, cause a fish or wildlife 
population to drop below self-sustaining 
levels, threaten to eliminate a plant or 
animal community, reduce the number or 
restrict the range of a rare or endangered 
plant or animal or eliminate important 
examples of the major periods of 
California history or prehistory? 

□ □ □ □ 

b) Does the project have impacts that are 
individually limited, but cumulatively 
considerable? ("Cumulatively 
considerable" means that the incremental 
effects of a project are considerable when 
viewed in connection with the effects of 
past projects, the effects of other current 
projects, and the effects of probable future 
projects)? 

□ □ □ □ 

c) Does the project have environmental 
effects which will cause substantial adverse 
effects on human beings, either directly or 
indirectly? 

□ □ □ □ 
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RLP ID NUMBER  

FACTOR 1 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 25 46  
RLP ID REPETITIVE LOSS 

NO. 

a D D D D D D D D D D D D D D D D D D D  1 0046576 
b D D D D D D D D D D D D D D D D D D D  2 0047197 
c D D D D D D D D D D D D D D D D D D D  3 0001165 

I 

d D D D D D D D D D D D D D D D D D D D  4 0039962 
a D D D D D D D D D D D D D D D D D D D  5 0028487 
b D D D D D D D D D D D D D D D D D D D  6 0040087 II 
c D D D D D D D D D D D D D D D D D D D  7 0012820 
a D D D D D D D D D D D D D D D D D D D  8 0049496 
b D D D D D D D D D D D D D D D D D D D  10 0014896 
c D D D D D D D D D D D D D D D D D D D  11 0028444 
d D D D D D D D D D D D D D D D D D D D  12 0071413 

III 

e D D D D D D D D D D D D D D D D D D D  13 0073653 
a D D D D D D D D D D D D D D D D D D D  14 0072406 
b D D D D D D D D D D D D D D D D D D D  15 0071417 
c D D D D D D D D D D D D D D D D D D D  16 0035727 
d D D D D D D D D D D D D D D D D D D D  17 0052974 
e D D D D D D D D D D D D D D D D D D D  18 0093872 

IV 

f D D D D D D D D D D D D D D D D D D D  25 0057971 
a D D D D D D D D D D D D D D D D D D D  46 0091232 
b D D D D D D D D D D D D D D D D D D D 
c D D D D D D D D D D D D D D D D D D D  V 

d D D D D D D D D D D D D D D D D D D D   
a D D D D D D D D D D D D D D D D D D D    
a.i D D D D D D D D D D D D D D D D D D D    
a.ii D D D D D D D D D D D D D D D D D D D    
a.iii D D D D D D D D D D D D D D D D D D D    
a.iv D D D D D D D D D D D D D D D D D D D   
b D D D D D D D D D D D D D D D D D D D    
c D D D D D D D D D D D D D D D D D D D    
d D D D D D D D D D D D D D D D D D D D    

VI 

e D D D D D D D D D D D D D D D D D D D    
a D D D D D D D D D D D D D D D D D D D    
b D D D D D D D D D D D D D D D D D D D    
c D D D D D D D D D D D D D D D D D D D    
d D D D D D D D D D D D D D D D D D D D    
e D D D D D D D D D D D D D D D D D D D    
f D D D D D D D D D D D D D D D D D D D    
g D D D D D D D D D D D D D D D D D D D    

VII 

h D D D D D D D D D D D D D D D D D D D    
a D D D D D D D D D D D D D D D D D D D    
b D D D D D D D D D D D D D D D D D D D    
c D D D D D D D D D D D D D D D D D D D    
d D D D D D D D D D D D D D D D D D D D    
e D D D D D D D D D D D D D D D D D D D    
f D D D D D D D D D D D D D D D D D D D    
g D D D D D D D D D D D D D D D D D D D    
h D D D D D D D D D D D D D D D D D D D    
i D D D D D D D D D D D D D D D D D D D    

VIII 

j D D D D D D D D D D D D D D D D D D D    
a D D D D D D D D D D D D D D D D D D D    
b D D D D D D D D D D D D D D D D D D D    IX 
c D D D D D D D D D D D D D D D D D D D    
a D D D D D D D D D D D D D D D D D D D    X 
b D D D D D D D D D D D D D D D D D D D    
a D D D D D D D D D D D D D D D D D D D    
b D D D D D D D D D D D D D D D D D D D    
c D D D D D D D D D D D D D D D D D D D    
d D D D D D D D D D D D D D D D D D D D    
e D D D D D D D D D D D D D D D D D D D    

XI 

f D D D D D D D D D D D D D D D D D D D    
a D D D D D D D D D D D D D D D D D D D    
b D D D D D D D D D D D D D D D D D D D    XII 
c D D D D D D D D D D D D D D D D D D D    

XIII a D D D D D D D D D D D D D D D D D D D    
a D D D D D D D D D D D D D D D D D D D    XIV 
b D D D D D D D D D D D D D D D D D D D    
a D D D D D D D D D D D D D D D D D D D    
b D D D D D D D D D D D D D D D D D D D    
c D D D D D D D D D D D D D D D D D D D    
d D D D D D D D D D D D D D D D D D D D    
e D D D D D D D D D D D D D D D D D D D    
f D D D D D D D D D D D D D D D D D D D    

XV 

g D D D D D D D D D D D D D D D D D D D    
a D D D D D D D D D D D D D D D D D D D    
b D D D D D D D D D D D D D D D D D D D    
c D D D D D D D D D D D D D D D D D D D    
d D D D D D D D D D D D D D D D D D D D    
e D D D D D D D D D D D D D D D D D D D    
f D D D D D D D D D D D D D D D D D D D    

XVI 

g D D D D D D D D D D D D D D D D D D D    
a D D D D D D D D D D D D D D D D D D D    
b D D D D D D D D D D D D D D D D D D D    XVII 
c D D D D D D D D D D D D D D D D D D D    

    
FACTOR KEY                

A Potentially Significant Impact                
B Less than Significant with Mitigation                
C Less than Significant                
D No Impact                
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PUBLIC INVOVLEMENT PROCESS 
The public involvement process and procedure for this FMP included informing and involving 
the public by interviewing RLP owners during site visits, distributing a questionnaire survey, and 
conducting a public meeting.   

This appendix provides a summary of the public involvement process, including the following: 

 

1. 2002 Public Involvement Activities Summary and  
HMGP Grant Status       Page 2 

2. Public Involvement Process Summary    Page 5 

3. Notice Letter        Page 8 

4. Repetitive Loss Property Questionnaire and Response  Page 9 

5. Initial Public Outreach Mailing List     Page 16 

6. Second Public Outreach Mailing List     Page 18 

7. Meeting Notice by John Medina’s E-mail    Page 20 

8. 03/26/2007 Public Outreach Mailing List    Page 22 

9. Public Meeting Notice and Agenda     Page 23 

10. Public Meeting Sign-In Sheet      Page 25 

11. 03/26/2007 Public Meeting Minutes     Page 26 
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2002 PUBLIC INVOLVEMENT ACTIVITIES SUMMARY AND HMGP GRANT STATUS 
 
County and WRC staff have been working with Malibu Lake RLP owners since 2000.  As part of 
the 2002 FMP process, nineteen properties were visited and several property owners were the 
interviewed (see Appendix B of 2002 FMP).  Additionally, three public meetings were hosted 
(see Appendix D of 2002 FMP).  These meetings were supported by the County Building and 
Safety Division (Calabasas Office), Ms. Susan Nissman (3rd District Board Senior Field Deputy) 
and the Malibou Lake Mountain Club.   
 
County and WRC staff further assisted the public with participation in the HMGP, which 
provides funding from FEMA.  Meetings with state representatives were held and both 
mitigation alternatives and benefit-cost analyses were presented.  This process resulted in an 
increase in the total funding amount available to all eligible RLP owners.   
 
The County continued to work with both the state and Malibou Lake Mountain Club, and 
obtained the final funding approval.  In addition, the County has provided extensive support to 
RLP owners who expressed an interest in receiving the HMGP grant.  The interested RLP 
owners are identified in Table 1.  
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Table 1 Malibu Lake RLP HMGP Status 
 

2002 FMP 
RLP Number 

RLP ID Name Address Line City HMGP 
Status 

1 46576 New Owner 2070 East Lakeshore Dr. Agoura NP 
2 47197 Mario J Piraino 29016 South Lakeshore Dr Agoura NP 
3 1165 Whitney Challed 29035 South Lakeshore Dr. Agoura Hills P2 
4 39962 Mike & Tass Rupp 29055 South Lakeshore Dr. Agoura DIS 
5 28487 James D Maher 29120 South Lakeshore Dr. Agoura NP 
6 40087 Jean & Terry Thoren 29140 South Lakeshore Dr. Agoura P2 
7 12820 Earl Haines 29150 South Lakeshore Dr. Agoura IF 
8 49496 John M & Sue N Douglass 29154 South Lakeshore Dr. Agoura NP 
9 Case has been mitigated 
10 28444 Pat Swearinger 29175 South Lakeshore Dr. Agoura P1 
11 71413 Martha Rhoads 29205 South Lakeshore Dr. Agoura Hills NP 
12 73653 Pat Russell 29209 South Lakeshore Dr. Agoura P1 
13 72406 Craig Sheffer 29235 South Lakeshore Dr. Agoura NP 
14 71417 John Medina 29303 South Lakeshore Dr. Agoura P1 
15 35727 Jay Hofstadter 29307 South Lakeshore Dr. Agoura Hills NP 
16 52974 Pamela Hanover-Lindblad 29319 South Lakeshore Dr. Agoura NP 
17 93872 Donald & Barbara Bethe 29323 South Lakeshore Dr. Agoura NP 
18 57971 Donald Brooks 2330 Laguna Circle Dr. Agoura Hills NP 
25 91232 Wiley Barker 29129 Paiute Dr. Agoura NP 

Tom & Rita Dickenson 29067 S. Lakeshore Dr. Agoura P2 Not listed by FEMA Alberto Ozzimo 2310 N. Laguna Circle Dr. Agoura Hills DIS 
HMGP Static Legend: 
DIS Disqualified based on Benefit-Cost ratio 
IF Interest in the Future Grant 
NP: No interest in participation  
P1 Granted properties, mitigation construction in progress 
P2 Granted properties, sewer is not ready 
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For eligibility under current HMGP funding, construction must be completed by the end of 2007 
and County approval must be received.  In order to receive grading and building permits, RLP 
owners must submit architectural and engineering plans with a soil engineering report to the 
County.  New sewer service must also be in place before construction begins.  The construction 
of new sewer lines, and the implementation of new sewer service, has been facilitated by the 
Malibou Lake Mountain Club.  In order to assist RLP owners, the County has expedited the 
approval process of their improvement plans.   

The current status of the sewer project already allows three homeowners to begin construction on 
their properties, as shown in Table 1.   
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Public Involvement Process Summary 
WRC developed a questionnaire designed to understand each RLP owner’s concerns, damages, 
causes of damages, and improvements made to reduce damages. The questionnaire was mailed to 
all 19 RLPs on December 27, 2006.  Table 2 provides further details and shows that the mail for 
RLP Nos. 2, 10, 13, 15, and 16 were returned as “unable to deliver.”  A copy of the questionnaire 
is attached.  Most owners did not respond to survey requests or meeting inquiries.  Many RLP 
owner names identified in the FEMA database appear to be outdated.  The questionnaire was 
mailed again on January 16, 2007 and addressed to “Owner/Current Resident” in lieu of the 
owner name on file.  Table 2 provides further details and shows that the mailings for RLP Nos. 
2, 10, 13, 15, 16, and 17 were returned as “unable to deliver.”  Three RLP owners responded to 
the questionnaire. Two properties: 29067 S. Lakeshore Drive and 2310 Laguna Circle Drive, 
were not listed in the FEMA RLP database, but participated in the HMGP grant application.  

Individual meetings were intended to allow the RLP owners to voice their concerns and to 
volunteer to participate in the County’s floodplain management planning efforts.  WRC’s Project 
Manager and Engineer met with the owners of RLP Nos. 14 and 46 on March 26, 2007.  WRC 
successfully interviewed the owner of RLP No. 46 and identified the historical flood problems 
and the improvements made to date for flood reduction.  This property owner believes that he 
has fixed the flood problems. However, the property is still subject to future flood damages 
based on WRC’s investigation and technical analysis (see Table 4.2, main FMP report). 
Additional measures are needed to avoid future claims (see Section 10, main FMP report).   
WRC also met with the owner of RLP No. 14 to review and verify the proposed mitigation plan, 
which is being implemented.  Additional street runoff control at the property entrance was 
recommended by WRC.   

A public meeting was held on March 26, 2007 at the Malibou Lake Mountain Club. Notices for 
the meeting were emailed by Mr. John Medina on March 12, 2007 and mailed by WRC on 
March 21, 2007.  These efforts resulted in the attendance of more than 20 owners in the general 
session and nine owners in the RLP discussion session. The meeting notices, attendee sign-in 
record, and meeting minutes are attached.   
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Table 2 Public Involvement Questionnaire 
 

PUBLIC INVOLVEMENT QUESTIONAIRE 
Malibu Lake Area RLPs 
Initial Notice Letter and 

Questionnaire 
Second Notice Letter and 

Questionnaire 
 
 

RLP ID 

 
 

Repetitive 
Loss # 

12/27/06 
Mailing 

Mailing 
Returned 
Unopened 

1/16/07 
Mailing 

Mailing 
Returned 
Unopened 

1 46576 Yes No Yes No 
2 47197 Yes Yes Yes Yes 
3 1165 Yes No Yes No 
4 39962 Yes No Yes No 
5 28487 Yes No Yes No 
6 40087 Yes No Yes No 
7 12820 Yes No Yes No 
8 49496 Yes No Yes No 

9** 14896     
10 28444 Yes Yes Yes Yes 
11 71413 Yes No Yes No 
12 73653 Yes No Yes No 
13 72406 Yes Yes Yes Yes 
14 71417 Yes No Yes No 
15 35727 Yes Yes Yes Yes 
16 52974 Yes Yes Yes Yes 
17 93872 Yes No Yes Yes 
18 57971 Yes No Yes No 
25 91232 Yes No Yes No 
46* 137792 Yes No Yes No 

* New RLP for 2007 FMP 
** Mitigated RLP 
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Table 3 Public Meeting 
 

PUBLIC MEETING ACTIVITIES 
Malibu Lake Area RLPs 

On-Site Interview 
Conducted 

Attended Public 
Meeting 

Notice to Public 
Meeting 

 
 

RLP ID 

 
 

Repetitive 
Loss # Yes No Yes No 

John 
Medina 
E-mail 

3/21/07 
Mailing 

1 46576  √  √ √ √ 
2 47197  √  √ √ √ 
3 1165  √ √  √ √ 
4 39962  √  √ √ √ 
5 28487  √  √ √ √ 
6 40087  √  √ √ √ 
7 12820  √ √  √ √ 
8 49496  √ √  √ √ 

9** 14896       
10 28444  √  √ √ √ 
11 71413  √  √ √ √ 
12 73653  √ √  √ √ 
13 72406  √  √ √ √ 
14 71417 3/26/07  √  √ √ 
15 35727  √ √  √ √ 
16 52974  √  √ √ √ 
17 93872  √ √  √ √ 
18 57971  √  √ √ √ 
25 91232  √  √ √ √ 
46* 137792 3/26/07   √ √ √ 

* New RLP for 2007 FMP 
** Mitigated RLP 
 



Floodplain Management Plan for Repetitive Loss Properties             APPENDIX D — PUBLIC INVOVLENMENT 
Malibu Lake Area                                                                                                                                            PROCESS 

8 

NOTICE LETTER 
 
 
 
 
 

Dear Property Owner, 

I am writing to you regarding the assistance that the County of Los Angeles is offering to individual owners of property 
identified as Repetitive Loss Properties (RLP) by the Federal Emergency Management Agency (FEMA).  A RLP is 
defined as a property for which two or more claims of $1,000 or more have been paid by the National Flood Insurance 
Program (NFIP) within any given 10-year period since 1978.  According to FEMA records, your property has been 
identified as such.   

WRC Consulting Services, Inc. has been contracted by the County of Los Angeles to prepare a Floodplain Management 
Plan (FMP) for RLPs.  This plan will help the RLP owners to understand the specific flooding problems related to their 
flood damages.  The plan will also provide possible mitigation measures for owners to consider for future mitigation.  The 
background of the NFIP is described as follows: 

Los Angeles County has been a voluntary participant in the National Flood Insurance Program (NFIP) since 1980.  This 
program allows the flood-prone-property owners to obtain federally backed flood insurance for their properties.  The 
County’s efforts have also allowed policyholders to receive a 10-percent discount on insurance premiums in recent 
years. 

The development of a Floodplain Management Plan (FMP) is an important part of the NFIP to further reduce flood 
losses.  The Plan will identify existing problems and recommend actions for reducing the hazard to structures.  Any 
recommended actions will be entirely voluntary by the property owners.  Please be assured that development of this plan 
is not to repeat the county's previous efforts in flood mapping and ordinance enforcement, rather to provide updates on 
the previous plan and emphasis on the public outreach and involvement in the following planning process: 

• Flood Hazard Assessment 
• Problems Identification 
• Goal Setting 
• Alternative Plan Development 
• Plan Preparation 

We are scheduled to visit your neighborhood during the weeks of January 8 and January 15 to inspect the area. A 
personal review of your property relating to possible cause of the previous flood hazards and current improvements 
can be arranged at this time by calling our office at (949) 833-8388 ext 102.   

In addition to the property visit a questionnaire is enclosed inquiring about the specifics and nature of the flood 
damages of your property.  This questionnaire is important to the development of a functional FMP, and we hope 
you can spare a few moments of your time to fill-out the questionnaire and return it to us with the enclosed 
envelope by February 1, 2007.   

Your information will be strictly confidential, and there will be no cost to you.  Your participation and input during the 
development of the final FMP is essential for the development of a practical plan. 

Sincerely, 
WRC Consulting Services, Inc. 
 

 

Lan-Yin Li Weber, Ph.D., President 
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INITIAL PUBLIC OUTREACH MAILING LIST 
 

WHITNEY CHALLED 
29035 S LAKESHORE DR 
AGOURA HILLS CA 91301 

 
EARL HAINES 
29150 W S LAKESHORE DR 
AGOURA HILLS CA 91301 

PAT SWEARINGER 
29175 SO. LAKESHORE 
DRIVE 
AGOURA CA 91301 

JAMES D MAHER 
29120 S LAKESHORE DR 
AGOURA CA 91301 

 
JAY HOFSTADTER 
29307 S LAKESHORE DR 
AGOURA HILLS CA 91301 

H MAINILGERARD 
29055 SOUTH LAKESHORE 
DR 
AGOURA CA 91301 

VAN L MOE 
29140 S LAKESHORE DR 
AGOURA CA 91301 

 
PATRICIA D SWEARINGER 
2070 E LAKE SHORE 
AGOURA CA 91301 

MARIO J PIRAINO 
29016 LAKESHORE DR 
AGOURA CA 91301 

JOHN M & SUE N DOUGLASS 
29154 SOUTH LAKESHORE 
DR 
AGOURA CA 91301 

 
PAMELA HANOVER-LINDBLAD 
29319 S LAKESHORE DR 
AGOURA CA 91301 

PATRICIA GLEASON 
4011 ALZADA DR 
ALTADENA CA 91001 

MICHAEL PENLAND 
3920 W AVE N 
QUARTZ HL CA 93536 

 
DONAL BROOKS 
2330 LAGUNA CIRCLE DR 
AGOURA HILLS CA 91301 

BLAINE VANPATTEN 
26135 IDLEWILD WAY 
MALIBU CA 90265 

JERRY & FANCHO JORDAN 
708 THORNHILL RD 
CALABASAS CA 91302 

 
MARTHA RHOADS 
29205 LAKESHORE DR 
AGOURA HILLS CA 91301 

JOHN MEDINA 
29303 S LAKESHORE DR 
AGOURA CA 91301 

CRAIG SHEFFER 
29235 S LAKESHORE DR 
AGOURA CA 91301 

 
COTTONTAIL RANCH CLUB 
INC 
1666 LAS VIRGENES CN RD 
CALABASAS CA 91302 

KARL A ALEXANDER 
29209 S LAKESHORE DR 
AGOURA CA 91301 

MILES & NATALIE 
BURGENHEIM 
5056 W AVE K 10 
QUARTZ CA 93534 

 
WILEY BARKER 
29129 PAIUTE DR 
AGOURA CA 91301 

CHARLES HANIFAN 
15707 SIERRA HWY 
SANTA CLARITA CA 91390 
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YVONNE COLE MEO 
3557 HOLLYSLOPE RD 
ALTADENA CA 91001 

 
DONALD & BARBA BETHE 
29323 LAKESHORE DR 
AGOURA CA 91301 

PATRICK ROBINSON 
31028 LOBO CANYON RD 
AGOURA CA 91301 

DEWEY AND JULIE WOHL 
333 MILDAS DR 
MALIBU CA 90265 

 
CHRISTINA HALL 
4250 W AVENUE K8 
LANCASTER CA 93536 

MICHAEL & KRISTI 
ORNSTEIN 
29324 WAGON RD 
AGOURA HILLS CA 91301 

RAFAEL & SANDRA L. 
MUNOZ 
5364 E AVE G 
LANCASTER CA 93535 

 
CATHARINA HEDBERG 
28945 LAKESHORE DR 
AGOURA CA 91301 

HENRY & JUDITH MARX 
32095 HIDDEN HIGHLAND 

RD 
AGOURA CA 91301 

CHI HYON YUN 
2412 ROBERT RD 
ROWLAND HEIGHTS CA 

91748 
 

HARMON & LOUIS GREENE 
25619 TIMPANGOS DR 
CALABASAS CA 91302 
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SECOND PUBLIC OUTREACH MAILING LIST 
 

OWNER/CURRENT RESIDENT 
29035 S LAKESHORE DR 
AGOURA HILLS CA 91301 

 
OWNER/CURRENT RESIDENT 

29150 W S LAKESHORE DR 
AGOURA HILLS CA 91301 

OWNER/CURRENT RESIDENT 
29175 SO. LAKESHORE DR 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
29120 S LAKESHORE DR 
AGOURA CA 91301 

 
OWNER/CURRENT RESIDENT 

29307 S LAKESHORE DR 
AGOURA HILLS CA 91301 

OWNER/CURRENT RESIDENT 
29055 SOUTH LAKESHORE 
DR 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
29140 S LAKESHORE DR 
AGOURA CA 91301 

 
OWNER/CURRENT RESIDENT 

2070 E LAKE SHORE 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
29016 LAKESHORE DR 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
29154 S LAKESHORE DR 
AGOURA CA 91301 

 
OWNER/CURRENT RESIDENT 

29319 S LAKESHORE DR 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
4011 ALZADA DR 
ALTADENA CA 91001 

OWNER/CURRENT RESIDENT 
3920 W AVE N 
QUARTZ HL CA 93536 

 
OWNER/CURRENT RESIDENT 

2330 LAGUNA CIRCLE DR 
AGOURA HILLS CA 91301 

OWNER/CURRENT RESIDENT 
26135 IDLEWILD WAY 
MALIBU CA 90265 

OWNER/CURRENT RESIDENT 
708 THORNHILL RD 
CALABASAS CA 91302 

 
OWNER/CURRENT RESIDENT 

29205 LAKESHORE DR 
AGOURA HILLS CA 91301 

OWNER/CURRENT RESIDENT 
29303 S LAKESHORE DR 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
29235 S LAKESHORE DR 
AGOURA CA 91301 

 
OWNER/CURRENT RESIDENT 

1666 LAS VIRGENES CN RD 
CALABASAS CA 91302 

OWNER/CURRENT RESIDENT 
29209 S LAKESHORE DR 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
5056 W AVE K 10 
QUARTZ CA 93534 

 
OWNER/CURRENT RESIDENT 

29129 PAIUTE DR 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
15707 SIERRA HWY 
SANTA CLARITA CA 91390 



Floodplain Management Plan for Repetitive Loss Properties             APPENDIX D — PUBLIC INVOVLENMENT 
Malibu Lake Area                                                                                                                                            PROCESS 

19 

OWNER/CURRENT RESIDENT 
3557 HOLLYSLOPE RD 
ALTADENA CA 91001 

 
OWNER/CURRENT RESIDENT 

29323 LAKESHORE DR 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
31028 LOBO CANYON RD 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
333 MILDAS DR 
MALIBU CA 90265 

 
OWNER/CURRENT RESIDENT 

4250 W AVENUE K8 
LANCASTER CA 93536 

OWNER/CURRENT RESIDENT 
29324 WAGON RD 
AGOURA HILLS CA 91301 

OWNER/CURRENT RESIDENT 
5364 E AVE G 
LANCASTER CA 93535 

 
OWNER/CURRENT RESIDENT 
28945 LAKESHORE DR 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
32095 HIDDEN HIGHLAND 

RD 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
2412 ROBERT RD 
ROWLAND HEIGHTS CA 

91748 
 

OWNER/CURRENT RESIDENT 
25619 TIMPANGOS DR 
CALABASAS CA 91302 
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MEETING NOTICE BY JOHN MEDINA’S E-MAIL 
 
From: john medina [cuzza@charter.net] 
Sent: Monday, March 12, 2007 9:39 PM 
To: Alberto Ozzimo; cuzza charter; Gerrit Schroder; jay@themls.com; Jean Thoren; 
Julie - Malibou Lake; Linda Wall; mike rupp; pat russell; pat swearinger; 
rhd@sprintmail.com; rkassan (malibou_lake); WHITNEYONE@aol.com 
Cc: Geoffrey Owu; Lan Weber 
Subject: Another round of FEMA (FEMA2) 
 
Dear residents, 
 
I have received a letter from Lan Weber, of WRC Consulting Services, a consulting firm 
hired by the County, requesting a homeowners meeting, on March 26th, 7:00 pm, to 
discuss flood issues for all those affected by floods.  
 
Attached is the file I received, and I also copied it on this email for those that do not/can 
not open attachments (see below). Please pass this email along to those that have had 
flooding problems and may be interested in attending this kick-off meeting. 
 
If you have any questions, please call either Lan Weber (949-836-1320 cell, 949-833-
8388 ext 102), or Geoffrey Owu – I do not have any additional info: 
 
John Medina 
 
==================================================================
============== 
PROTECT YOUR LIFE AND PROPERTY 
 
Public Meeting Notice 
 
The Los Angeles County Department of Public works invites you to participate in the 
update of the Floodplain Management Plan (FMP) for the Malibu Lake area that was 
developed in 2002. The update of the plan will allow us to review the progress of flood 
mitigation, new problem areas, and new problem. The County has been working with 
the homeowners in flood reduction and grant assistance. Following the guidelines of 
Federal Emergency Management Agency (FEMA), the County intends to continue its 
efforts in assisting the residents on flood hazard mitigation and damage reduction.   
 
Monday Evening 
 
  7:00 PM, March 26 
 
Malibu Lake Mountain Club 
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A tentative meeting agenda is attached. We encourage all of you, who have any 
drainage and erosion control concerns, to attend the meeting. It is absolutely free and 
our plan development consultant Dr. Weber of WRC Consulting Services, Inc. (WRC) 
will answer your technical questions.   Please confirm your attendance by email to 
lweber@wrcinc.net (please identify “LA County FMP” in your inquiry). 
 
PROTECT YOUR PROPERTY VALUE 
 
FLOODPLAIN MANAGEMENT PLAN 
 
FOR COMMUNITY RATING SYSTEM 
 
 
PUBLIC MEETING 
7:00 PM, MARCH 26, 2007 
MALIBOU LAKE CLUB HOUSE 
 
 
AGENDA 
 
1.   OVERVIEW OF PLAN DEVELOPMENT  
a.  FMP PROCESS 
b.  SCHEDULE 
c.   PUBLIC MEETINGS 
d.  PREVIOUS PLAN ADOPTION 
2.   UPDATE OF HAZARD ASSESSMENT AND PROBLEM IDENTIFICATION 
3.   FIELD INSPECTION 
4.   FEMA GRANT STATUS 
5.   NEXT STEP 
==================================================================
======================== 
--  
This message has been scanned for viruses and  
dangerous content by MailScanner, and is  
believed to be clean. 
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MEETING NOTICE BY MAIL SENT 03/26/2007 
 

WHITNEY CHALLED 
29035 S LAKESHORE DR 
AGOURA HILLS CA 91301 

 
EARL HAINES 
29150 W S LAKESHORE DR 
AGOURA HILLS CA 91301 

PAT SWEARINGER 
29175 SO. LAKESHORE 
DRIVE 
AGOURA CA 91301 

JAMES D MAHER 
29120 S LAKESHORE DR 
AGOURA CA 91301 

 
JAY HOFSTADTER 
29307 S LAKESHORE DR 
AGOURA HILLS CA 91301 

NIKE & TASS RUPP 
29055 SOUTH LAKESHORE 
DR 
AGOURA CA 91301 

JEAN & TERRY THOREN 
29140 S LAKESHORE DR 
AGOURA CA 91301 

 
PATRICIA D SWEARINGER 
2070 E LAKE SHORE 
AGOURA CA 91301 

MARIO J PIRAINO 
29016 LAKESHORE DR 
AGOURA CA 91301 

JOHN M & SUE N DOUGLASS 
29154 S LAKESHORE DR 
AGOURA CA 91301 

 
PAMELA HANOVER-LINDBLAD 
29319 S LAKESHORE DR 
AGOURA CA 91301 

DONALD BROOKS 
2330 LAGUNA CIRCLE DR 
AGOURA HILLS CA 91301 

CRAIG SHEFFER 
29235 S LAKESHORE DR 
AGOURA CA 91301 

 
MARTHA RHOADS 
29205 LAKESHORE DR 
AGOURA HILLS CA 91301 

JOHN MEDINA 
29303 S LAKESHORE DR 
AGOURA CA 91301 

DONALD & BARBA BETHE 
29323 LAKESHORE DR 
AGOURA CA 91301 

 
WILEY BARKER 
29129 PAIUTE DR 
AGOURA CA 91301 

PAT RUSSELL 
29209 S LAKESHORE DR 
AGOURA CA 91301 
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PROTECT YOUR LIFE AND PROPERTY 
 

Public Meeting Notice 
 
The Los Angeles County Department of Public works invites you to 
participate in the update of the Floodplain Management Plan (FMP) for the 
Malibu Lake area that was developed in 2002. The update of the plan will 
allow us to review the progress of flood mitigation, new problem areas, and 
new problem. The County has been working with the homeowners in flood 
reduction and grant assistance. Following the guidelines of Federal 
Emergency Management Agency (FEMA), the County intends to continue 
its efforts in assisting the residents on flood hazard mitigation and damage 
reduction.   

Monday Evening 
  7:00 PM, March 26 

Malibu Lake Mountain Club 
Cornell Road, Agoura Hills 

 
A tentative meeting agenda is attached. We encourage all of you, who 
have any drainage and erosion control concerns, to attend the meeting. It is 
absolutely free and our plan development consultant Dr. Weber of WRC 
Consulting Services, Inc. (WRC) will answer your technical questions.   
Please confirm your attendance by email to lweber@wrcinc.net (please 
identify “LA County FMP” in your inquiry). 
 

PROTECT YOUR PROPERTY VALUE 
 
 

FLOODPLAIN MANAGEMENT PLAN 
FOR COMMUNITY RATING SYSTEM 

 
PUBLIC MEETING 

7:00 PM, MARCH 26, 2007 
MALIBOU LAKE CLUB HOUSE 

 
AGENDA 
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1. OVERVIEW OF PLAN DEVELOPMENT  

a. FMP PROCESS 
b. SCHEDULE 
c. PUBLIC MEETINGS 
d. PREVIOUS PLAN ADOPTION 

2. UPDATE OF HAZARD ASSESSMENT AND PROBLEM 
IDENTIFICATION 

3. FIELD INSPECTION 
4. FEMA GRANT STATUS 
5. NEXT STEP 

 





Floodplain Management Plan for Repetitive Loss Properties             APPENDIX D — PUBLIC INVOVLENMENT 
Malibu Lake Area                                                                                                                                            PROCESS 

26 

 
 

 
Malibu Lake Floodplain Management Plan  

 

Public Meeting Minutes 
 
 
Date/Time: March 26   7:00-9:00 PM 
 
Location: Malibou Lake Mountain Club, Cornel Road, Agoura Hills 
 
Attendees: See Sign-In Sheet 
 
Prepared by:  Lan Weber 
 
 
General Session 

 

Malibu Lake Home Owner Association gathers a general meeting before the RLP meeting. 
Mr. Geoffrey Owu representing Los Angele’s County Public Works Department and Dr. Lan 
Weber of WRC Consulting Services, Inc. representing County’s consultant, were introduced.   

 

Dr. Weber reviewed the floodplain management process by following the Activity 510 
(Floodplain Management Planning) of the CRS Coordinator's Manual (2006 Edition). In 
addition to flood hazard assessment and problem identification, public involvement is an 
essential step to understanding the site specific issues and to promote the flood awareness and 
assist RLP owners in flood mitigation. For Malibu Lake, we visited the properties, provided 
general recommendations for improvement, estimated B/C ratios, and assisted in grant 
funding.  

 

Mr. Owu provided a review of the Hazard Mitigation Grant Program status report.  

 

 

RLP Owner Session 

 

Geoffrey restated the funding total of $1.404,658 from FEMA to elevate 18 homes has been 
received by the County in January 2005.  District 3 Field Supervisor Susan Nissman made 
significant contribution to the funding. Total costs were estimated at 1,872,877 with 
$900,000 appropriated in the County 2004-2005 Flood Control District budget, and the 
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The sewer construction near their houses was completed. Construction start is pending on the 
sewer service connection. Edison company’s power service expect to delay to April 2007 
seems to be the critical problem. Geoffrey said that the County is helping to expedite the 
project.    

Since the 2005 grant eligibility requires construction due by the end of 2007, the remaining 
phase of funding (three homes including Dickenson, Thoran, and Challed) may be 
jeopardized due to construction delay.   

Owners were asking why FEMA can not fund sewer construction, Dr. Weber said that 
HMGP only applies to emergency and disaster assistance. Sewer is for public works 
requirements, not for hazard mitigation U.S. Army Corps of Engineers involves more 
infrastructure repair funding.  

Patricia said that the program has been working for the RLP owners.  Dr. Weber stated that, 
even the grant provided mitigation to the dwelling, street and on site flow diversion to 
prevent flows entering the property and structure must be considered.  

Some owners complained that the County changed the building permit requirements several 
times and the OES mitigation plans were not consistent with the FMP recommendation. For 
those who can not construct timely and those who have interests in future grant participation, 
the County will continue to work with OES and FEMA  on future funding.   

There are no additional meetings planned as most the issues are related to sewer service and 
construction schedule. 

 Just for record, out of the grant recipients, Dickinson and Ozzimo were not listed in the RLP 
database. The new RLP No. 46 owner (Barker) did not showed up. 

 

 

 

 

 



COUNTY OF LOS ANGELES

MALIBU LAKE

REPETITIVE LOSS PROPERTIES

ECONOMIC ASSESSMENT OF DAMAGES AND MITIGATION MEASURES

JULY 2007

JULY 2007

APPENDIX E
Economic Assessment of Damages and Mitigation Measures

REVISED DECEMBER 2009



INTRODUCTION 
 
The economic assessments of damages and the cost-effectiveness of potential measures for the 
Repetitive Loss Properties (RLPs) of the Malibu Lake area are constructed to closely follow the 
analysis procedures employed in examining Federal water resources projects by the U.S. Army 
Corps of Engineers (USACOE).  The underlying purpose of the USACOE analytical procedures 
is to convert the random nature of flood related damages to an expression of equivalent annual 
damage for comparison to the amortized cost of mitigation.  The fundamental factors behind 
USACOE’s determinations of structural related damages are (1) depreciated structure 
replacement value, (2) content-to-structure value relationships, (3) inundation levels, (4) 
inundation depth-to-damage percentages, and (5) cleanup cost relationship to the amount of 
inundated surface.  The results of the analysis of these factors are ultimately incorporated into the 
USACOE Hydrologic Engineering Center’s (HEC) Flood Damage Analysis Package, HEC-
FDA, for the determination of equivalent annual damages.  The following paragraphs will 
discuss the how the above factors are determined and analyzed for this assessment in greater 
detail. 
 
 
DEPRECIATED STRUCTURE REPLACEMENT VALUE 
 
The basic premise behind the use of depreciated structure replacement value in damage 
assessments is that damage should be measured by the worth of the existing structure, noting its 
age and condition, and not by the current cost of the replacement of damage to avoid the creation 
of a betterment for the property owner and the overestimation of damage.  To calculate 
depreciated structure replacement value many USACOE Districts, including the Los Angeles 
District, employ the Marshall & Swift’s valuation service.  This service categorizes structures 
through a vast array of building types and construction classifications.  Combining these 
construction costs with the service’s localized cost factor adjustments yields thousands of cost 
combinations to virtually estimate any type of structure.  In this assessment the Marshall 
Valuation Service is utilized for the determination of depreciated structure replacement value. 
 
 
CONTENT-TO-STRUCTURE VALUE RELATIONSHIP 
 
In keeping with common procedures utilized with Federal water resources projects, the content-
to-structure ratio for residential structures is set at 50 percent of depreciated replacement value.  
Non-residential content-to-structure ratios are determined in relationship to the work conducted 
by CH2M Hill, Inc. for the New Orleans District, Planning Division, Economic and Social 
Analysis Branch as shown in the output data for the Lake Pontchartrain Hurricane Protection 
Plan. 
 
 
INUNDATION LEVELS 
 
The determination of inundation levels for the RLPs in this analysis is an interpolation of the 
Malibu Lake water surface elevation and the reported structure base first floor elevation.  The 



water surface elevation is based on the Los Angeles County Department of Public Works’
reservoir routing data for the capital storm and a base lake level of spillway crest.

INUNDATION DEPTH-TO-DAMAGE PERCENTAGES

This economic assessment employs the Federal Emergency Management Agency’s (FEMA)
Depth Percent Damage data from its Flood Insurance Rate Review – 1997. These depth/damage
percentages are shown in Appendix A.

CLEANUP COSTS AND OTHER COSTS

Flooding not only causes damage to structures and contents but floodwaters present a significant
cost in their aftermath clean up. Floodwaters leave debris, sediment and the dangers of diseases
and mycotoxins throughout flooded structures. The cleaning of these structures is a necessary
post-flood activity. Clean-up cost estimates are based on studies of the USACOE’s Los Angeles
and Seattle Districts. Clean-up costs for the extraction of floodwaters, dry-out, and
decontamination range from $1 to $4.75 per square foot. Mean cleanup cost is estimated at
$3.65 per square foot, with heavily sediment- laden waters increasing costs by 75 percent.

The principal cost represented by other costs is FEMA’s Temporary Relocation Assistance
(TRA) to damaged properties. Flood studies by Stanislaus County, California and the USACOE
Districts of Seattle and St. Paul indicate FEMA expends $1,537 per damaged property on
average. In this analysis TRA costs are set at $1,537 for each damaged property.

DAMAGE MITIGATION MEASURES - ECONOMIC ASSESSMENT METHODOLOGY

The cost effectiveness of a potential mitigation measure is assessed on two levels for this study.
The first level is the common benefit-to-cost (B/C) ratio method and the second being an
investment recovery approach. The two approaches are necessary in that employing the B/C
ratio method an assumption regarding the interest rate and amortization period must be made for
the participants, which may or may not apply to all. In the B/C ratio method, the current Federal
water resources projects rate of 6? percent and a 30-year amortization schedule is utilized. The
investment recovery approach examines the length of time required to recover the cost of the
mitigation measure given the equivalent annual damage reduction for various interest rates.

SUMMARY OF THE ECONOMIC ASSESSMENT OF MALIBU LAKE RLPS

Table 1 presents the economic findings of this assessment. Following Table 1 are the individual
property assessments for each RLP structure in the Malibu Lake study area. Nine of the eighteen
proposed primary solutions are economically justified on a B/C ratio basis. The nine RLPs are
numbers 1, 2, 3, 8, 9, 10, 16, 17, and 25.



 

 

 

Table 1 - Economic Assessment Summary of Results 
100-Year Event Damage RLP # Address 

Structure Content Cleanup 
Equivalent 

Annual Damage Mitigation Cost B/C Ratio 

1 2070 E. Lakeshore Drive $55,684 $43,289 $9,610 $11,645 $100,000 1.54 
2 29016 S. Lakeshore Drive $16,158 $10,586 $3,199 $2,867 $10,000 3.79 
3 29035 S. Lakeshore Drive $42,720 $32,623 $8,103 $10,715 $100,000 1.42 
4 29055 S. Lakeshore Drive $32,700 $27,055 $4,052 $3,323 $150,000 0.29 
5 29120 S. Lakeshore Drive $25,709 $21,679 $3,062 $3,378 $65,000 0.69 
6 29140 S. Lakeshore Drive $60,423 $50,952 $4,413 $7,623 $180,000 0.56 
7 29150 S. Lakeshore Drive $24,711 $20,500 $1,843 $4,428 $100,000 0.59 
8 29154 S. Lakeshore Drive $41,387 $32,175 $7,143 $8,696 $100,000 1.15 
9 29160 S. Lakeshore Drive Mitigated 
10 29175 S. Lakeshore Drive $33,533 $27,164 $3,252 $5,968 $40,000 1.97 
11 29205 S. Lakeshore Drive - - - - - - 
12 29209 S. Lakeshore Drive $22,877 $19,124 $2,936 $3,729 $100,000 0.49 
13 29235 S. Lakeshore Drive $37,418 $31,042 $4,486 $6,787 $100,000 0.90 
14 29303 S. Lakeshore Drive $25,019 $19,834 $4,570 $3,311 $90,000 0.46 
15 29307 S. Lakeshore Drive $21,576 $17,105 $4,570 $4,735 $70,000 0.89 
16 29319 S. Lakeshore Drive $39,843 $31,587 $8,439 $8,607 $100,000 1.14 
17 29323 S. Lakeshore Drive $33,872 $27,438 $3,285 $6,027 $75,000 1.06 
18 2330 Laguna Circle Drive $18,732 $14,851 $3,968 $4,132 $65,000 0.84 
25 29129 Paiute Drive $21,553 $13,634 $7,446 $4,024 $12,000 4.44 
46 28945 Lakeshore Drive $15,379 $11,311 $5,840 $1,874 $15,000 1.65 

 
 



 
 
 
 

 
 
 

 
 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 

Value Content Value
2633 Average D 58.86 $154,978 $77,489

Non-damaging Frequency (in years): 6
100-Year Inundation Level (in feet): 9.93

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$5,889 $4,578 $1,016 $162 $11,645

Alternative:

Implementation Cost: $100,000
Amortized Cost: $7,559
Annual Damage Reduction: $11,645
B/C Ratio: 1.54

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 8.59 10.08 12.83 15.09 20.53

Convert flood prone living space and replace with new story

 
 

RLP ID: #1 
Address: 2070 E. Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID: MAL1 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

1753 Average D 58.86 $103,182 $51,591

Non-damaging Frequency (in years): 4
100-Year Inundation Level (in feet): 2.50

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total

$1,472 $964 $291 $140 $2,867

Alternative:

Implementation Cost: $10,000
Amortized Cost: $756
Annual Damage Reduction: $2,867
B/C Ratio: 3.79

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 3.49 3.74 4.07 4.25 4.50

Hillside problem, possibly with grading/drainage and retaining wall at the toe

 
 
 

RLP ID: #2 
Address: 29016 S. Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID: MAL2 

 
 
 
 
 

NO PICTURE 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

2220 Fair D 50.76 $112,687 $56,344

Non-damaging Frequency (in years): 5
100-Year Inundation Level (in feet): 10.43

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$5,387 $4,114 $1,021 $193 $10,715

Alternative:

Implementation Cost: $100,000
Amortized Cost: $7,559
Annual Damage Reduction: $10,715
B/C Ratio: 1.42

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 9.33 11.11 14.62 17.84 28.40

Convert flood prone living space and replace with new story

 
 

RLP ID: #3 
Address: 29035 S. Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID: MAL3 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

2220 Average D 58.86 $130,669 $65,335

Non-damaging Frequency (in years): 13
100-Year Inundation Level (in feet): 6.93

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$1,663 $1,376 $206 $78 $3,323

Alternative:

Implementation Cost: $150,000
Amortized Cost: $11,338
Annual Damage Reduction: $3,323
B/C Ratio: 0.29

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 45.14 #NUM! #NUM! #NUM! #NUM!

Convert flood prone living space and replace with new story

 
 

RLP ID: #4 
Address: 29055 S. Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID: MAL4 

 



 
 
 
 

 
 
 
 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

1678 Average D 58.86 $98,767 $49,384

Non-damaging Frequency (in years): 10
100-Year Inundation Level (in feet): 7.43

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$1,671 $1,409 $199 $99 $3,378

Alternative:

Implementation Cost: $65,000
Amortized Cost: $4,913
Annual Damage Reduction: $3,378
B/C Ratio: 0.69

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 19.24 29.13 #NUM! #NUM! #NUM!

Convert flood prone living space and replace with new story

 
 

RLP ID: #5 
Address: 29120 S. Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID: MAL5 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

2418 Very Good D 96.00 $232,128 $116,064

Non-damaging Frequency (in years): 10
100-Year Inundation Level (in feet): 7.43

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$3,927 $3,311 $286 $99 $7,623

Alternative:

Implementation Cost: $180,000
Amortized Cost: $13,606
Annual Damage Reduction: $7,623
B/C Ratio: 0.56

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 23.61 41.69 #NUM! #NUM! #NUM!

Convert flood prone living space and replace with new story

 
 

RLP ID: #6 
Address: 29140 S. Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID: MAL6 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 

Value Content Value
1020 Good D 81.58 $83,212 $41,606

Non-damaging Frequency (in years): 7
100-Year Inundation Level (in feet): 8.43

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$2,252 $1,868 $168 $140 $4,428

Alternative:

Implementation Cost: $100,000
Amortized Cost: $7,559
Annual Damage Reduction: $4,428
B/C Ratio: 0.59

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 22.58 38.29 #NUM! #NUM! #NUM!

Lift the entire house with the floor slab attached and build a new foundation to 
elevate the house

 
 

RLP ID: #7 
Address: 29150 S. Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID: MAL7 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

1957 Average D 58.86 $115,189 $57,595

Non-damaging Frequency (in years): 6
100-Year Inundation Level (in feet): 9.93

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$4,377 $3,402 $755 $162 $8,696

Alternative:

Implementation Cost: $100,000
Amortized Cost: $7,559
Annual Damage Reduction: $8,696
B/C Ratio: 1.15

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 11.50 14.31 21.37 32.81 #NUM!

Convert flood prone living space and replace with new story

 
 

RLP ID: #8 
Address: 29154 S. Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID: MAL8 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

2400 Average D 58.86 $141,264 $70,632

Non-damaging Frequency (in years): 7
100-Year Inundation Level (in feet): 8.43

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$3,860 $3,203 $399 $140 $7,602

Alternative:

Implementation Cost: $50,000
Amortized Cost: $3,779
Annual Damage Reduction: $7,602
B/C Ratio: 2.01

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 6.58 7.44 8.79 9.71 11.25

Convert flood prone living space and replace with new story

 
 

RLP ID: #9 
Address: 29160 S. Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID: MAL9 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

1782 Average D 58.86 $104,889 $52,444

Non-damaging Frequency (in years): 7
100-Year Inundation Level (in feet): 8.93

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$3,056 $2,476 $296 $140 $5,968

Alternative:

Implementation Cost: $40,000
Amortized Cost: $3,024
Annual Damage Reduction: $5,968
B/C Ratio: 1.97

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 6.70 7.59 9.02 9.98 11.64

Convert flood prone living space and replace with new story

 
 

RLP ID: #10 
Address: 29175 S. Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID: MAL10 

 



 
 
 
 

 
 

 
 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

1738 Average D 58.86 $102,299 $51,149

Non-damaging Frequency (in years): -
100-Year Inundation Level (in feet):

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total

$0

Alternative:

Implementation Cost:
Amortized Cost: $0
Annual Damage Reduction: $0
B/C Ratio: #DIV/0!

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years #DIV/0! #NUM! #NUM! #NUM! #NUM!  

RLP ID: #11 
Address: 29205 S. Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID: MAL11 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

1609 Fair D 50.76 $81,673 $40,836

Non-damaging Frequency (in years): 8
100-Year Inundation Level (in feet): 7.93

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$1,836 $1,535 $235 $123 $3,729

Alternative:

Implementation Cost: $100,000
Amortized Cost: $7,559
Annual Damage Reduction: $3,729
B/C Ratio: 0.49

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 26.82 55.22 #NUM! #NUM! #NUM!

Convert flood prone living space and replace with new story

 

RLP ID: #12 
Address: 29209 S. Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID: MAL12 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

2458 Fair D 50.76 $124,768 $62,384

Non-damaging Frequency (in years): 7
100-Year Inundation Level (in feet): 8.43

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$3,410 $2,829 $408 $140 $6,787

Alternative:

Implementation Cost: $100,000
Amortized Cost: $7,559
Annual Damage Reduction: $6,787
B/C Ratio: 0.90

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 14.73 19.74 45.34 #NUM! #NUM!

Convert flood prone living space and replace with new story

 
 

RLP ID: #13 
Address: 29235 S. Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID: MAL13 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

1252 Average D 58.86 $73,693 $36,846

Non-damaging Frequency (in years): 6
100-Year Inundation Level (in feet): 9.43

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$1,626 $1,289 $97 $99 $3,111

Alternative:

Implementation Cost: $90,000
Amortized Cost: $6,803
Annual Damage Reduction: $3,111
B/C Ratio: 0.46

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 28.93 68.48 #NUM! #NUM! #NUM!

Convert flood prone living space and replace with new story

 
 

RLP ID: #14 
Address: 29303 S. Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID: MAL14 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

1252 Fair D 50.76 $63,552 $31,776

Non-damaging Frequency (in years): 6
100-Year Inundation Level (in feet): 9.43

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$2,281 $1,809 $483 $162 $4,735

Alternative:

Implementation Cost: $70,000
Amortized Cost: $5,291
Annual Damage Reduction: $4,735
B/C Ratio: 0.89

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 14.78 19.83 46.20 #NUM! #NUM!

Convert flood prone living space and replace with new story

 
 

RLP ID: #15 
Address: 29307 S. Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID: MAL15 

 



 
 
 
 

 
 

 
 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

2312 Fair D 50.76 $117,357 $58,679

Non-damaging Frequency (in years): 6
100-Year Inundation Level (in feet): 9.43

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$4,213 $3,340 $892 $162 $8,607

Alternative:

Implementation Cost: $100,000
Amortized Cost: $7,559
Annual Damage Reduction: $8,607
B/C Ratio: 1.14

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 11.62 14.50 21.84 34.46 #NUM!

Convert flood prone living space and replace with new story

 
 

RLP ID: #16 
Address: 29319 S. Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID: MAL16 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

1800 Average D 58.86 $105,948 $52,974

Non-damaging Frequency (in years): 7
100-Year Inundation Level (in feet): 8.93

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$3,087 $2,501 $299 $140 $6,027

Alternative:

Implementation Cost: $75,000
Amortized Cost: $5,669
Annual Damage Reduction: $6,027
B/C Ratio: 1.06

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 12.44 15.81 25.51 70.27 #NUM!

Convert flood prone living space and replace with new story

 
 

RLP ID: #17 
Address: 29323 S. Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID: MAL17 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

1087 Fair D 50.76 $55,176 $27,588

Non-damaging Frequency (in years): 6
100-Year Inundation Level (in feet): 9.43

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$1,981 $1,570 $419 $162 $4,132

Alternative:

Implementation Cost: $65,000
Amortized Cost: $4,913
Annual Damage Reduction: $4,132
B/C Ratio: 0.84

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 15.73 21.60 #NUM! #NUM! #NUM!

Convert flood prone living space and replace with new story

 
 

RLP ID: #18 
Address: 2330 Laguna Circle Drive 
City: - 
Parcel #: - 
EAD ID: MAL18 

 
 
 
 

NO PICTURE 



 
 
 
 

 
 

 
 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

2040 Fair D 50.76 $103,550 $51,775

Non-damaging Frequency (in years): 7
100-Year Inundation Level (in feet): 3

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$1,964 $1,242 $678 $140 $4,024

Alternative:

Implementation Cost: $12,000
Amortized Cost: $907
Annual Damage Reduction: $4,024
B/C Ratio: 4.44

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 2.98 3.17 3.41 3.54 3.72

Upsize the pipe opening and add a truss-rack at the inlet

 
 
 
 

RLP ID: #25 
Address: 29129 Paiute Drive 
City: - 
Parcel #: - 
EAD ID: MAL25 

 



 
 
 
 

 
 
 
 

 
 
 
 
 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 

Value Content Value
1600 Average D 58.86 $94,176 $47,088

Non-damaging Frequency (in years): 10
100-Year Inundation Level (in feet): 1

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total

$846 $622 $321 $85 $1,874

Alternative:

Implementation Cost: $15,000
Amortized Cost: $1,134
Annual Damage Reduction: $1,874
B/C Ratio: 1.65

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 8.01 9.29 11.55 13.29 16.92  

 

RLP ID: #46 
Address: 28945 Lakeshore Drive 
City: - 
Parcel #: - 
EAD ID:  

 
 
 
 

NO PICTURE 
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1. INTRODUCTION

1.1 Project Objectives

The objective of this Floodplain Management Plan (FMP) is to provide specific mitigation measures and
activities with continued compliance with the National Flood Insurance Program (NFIP) to best address
the community's flood problems and needs associated with repetitive loss properties (RLPs). A RLP is
one for which two or more claims of $1,000 or more have been paid by the National Flood Insurance
Program (NFIP) within a given ten-year period since 1978.

The prior FMP identified nine RLPs within the unincorporated areas of Santa Monica Mountains, San
Gabriel Mountains, and Quartz Hill (four in Santa Monica Mountains, three in San Gabriel Mountains,
and two in Quartz Hill). Six additional RLPs are identified in this FMP (see Figure 1.1) based on
additional flood insurance claim data which is current through February 20, 2005. Based on this update,
there are 15 RLPs, geographically distributed as follows: seven in Santa Monica Mountains (Figure 1.2),
one in Lancaster (Figure 1.3), one in Rowland Heights (Figure 1.4), three in San Gabriel Mountains
(Figure 1.5) and three in Quartz Hill (Figure 1.6). Table 1.1 provides a list of the 15 RLPs and a
summary of the flood insurance claims filed for each property, based on currently available (February 20,
2005) data. The FMP is also applicable to other "high risk properties" adjacent to the RLPs, which are
subject to similar flood hazards.

The FMP was developed following the general requirements of the NFIP and specific procedures outlined
in the Community Rating System (CRS) Coordinator's Manual (2006). Implementation of this plan will
result in lower flood losses and improved protection of natural and beneficial floodplain functions. This
plan will assist the community and repetitive loss property owners in understanding the flood hazards,
identifying the problems, and deriving cost-effective and integral solutions for flood protection,
stormwater management, and environmental protection.

As follow up to our Community Assistance Visit on June 8, 2005, we will continue to coordinate our
floodplain management activities with the Federal Emergency Management Agency, State Department of
Water Resources, and State Office of Emergency Services to provide better flood protection and
mitigation measures to those homes located within flood hazard areas and identified RLPs. In addition,
we will closely monitor and evaluate those properties identified during your visit and will continue to
pursue any corrective actions necessary for the County to remain in good standing within the NFIP.

1.2 Previous Repetitive Loss Property Plan

Since October 1990, the County has been a voluntary participant in the CRS established by FEMA
(Federal Emergency Management Agency). This program provides a discount on flood insurance
premiums for property owners who are participating in the flood insurance program including those
properties located within the designated Special Flood Hazard Areas defined by the Flood Insurance Rate
Maps (FIRMS).

On March 31, 1992, the Los Angeles County Board of Supervisors adopted the "Repetitive Loss Plan for
the National Flood Insurance Program CRS" for Los Angeles County, Community No. 065043. The plan
was approved by FEMA for CRS Activity No. 510. The development and implementation of a
"Floodplain Management Plan" is one of many recommended activities under the CRS. FEMA requires
that FMPs be updated every five years. This plan provides an update of the prior version, which was
approved by FEMA on March 8, 2002.
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Figure 1.1
Location of RLPs – Santa Monica Mountains, San Gabriel Mountains, Lancaster, Rowland Heights and Quartz Hill Areas
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Figure 1.2
Location of RLPs – Santa Monica Mountains

Key:  New RLP for 2007 FMP
 RLP identified in 2002 FMP
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Figure 1.3
Location of RLPs – Lancaster

Key:  New RLP for 2007 FMP
 RLP identified in 2002 FMP
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Figure 1.4
Location of RLPs – Rowland Heights

Key:  New RLP for 2007 FMP
 RLP identified in 2002 FMP
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Figure 1.5
Location of RLPs – San Gabriel Mountains

Key:  New RLP for 2007 FMP
 RLP identified in 2002 FMP



Floodplain Management Plan for Repetitive Loss Properties
Santa Monica Mountains, San Gabriel Mountains, Lancaster,
Rowland Heights and Quartz Hill

COUNTY OF LOS ANGELES WRC Consulting Services, Inc.

7

Figure 1.6
Location of RLPs – Quartz Hill

Key:  New RLP for 2007 FMP
 RLP identified in 2002 FMP
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Table 1.1
Repetitive Loss Properties Santa Monica Mountains, San Gabriel Mountains, Lancaster, Rowland Heights and Quartz Hill

RLP
ID Repetitive Loss # City/Area Flood History (Month/Year) Total Claims Paid

Santa Monica Mountains (7)
24 0095737 Agoura 1/95, 2/98 $46,907
26 0072498 Calabasas 2/92, 1/95, 1/95, 2/98 $25,743
27 0071255 Calabasas 2/92, 1/93 $47,967
28 0070079 Malibu 2/92, 1/95, 3/98, 3/00 $22,098
41* 0136718 Agoura Hills 2/98, 12/04 $8,209
43* 0137793 Agoura Hills 2/98, 1/05 $26,946
45* 0148768 Calabasas 12/04, 2/05 $16,124
Lancaster (1)
42* 0137354 Lancaster 1/05, 2/05 $34,296
Rowland Heights (1)
44* 0138651 Rowland Heights 3/01, 2/05 $19,469
San Gabriel Mountains (3)
35 0056933 Altadena 2/91, 2/92 $5,450
36 0091348 Altadena 3/95, 2/98 $8,642
37 0091339 Santa Clarita 2/93, 2/98 $27,805

Quartz Hill (3)
38 0057385 Quartz Hill 1/92, 1/92, 2/92, 12/92 $45,685
39 0091087 Quartz Hill 2/92, 12/97 $5,566
40* 0131222 Lancaster 2/04, 10/04, 12/04, 1/05, 2/05 $30,929
* New RLP for 2007 FMP
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1.3 Review of NFIP and CRS Community Participation

The NFIP provides federally supported flood insurance in communities that regulate
developments in their floodplains. The CRS was implemented in 1990 as a program for
recognizing and encouraging community floodplain management activities that exceed the
minimum NFIP standards. The CRS reduces flood insurance premiums in those communities
that do more than implement the minimum regulatory requirements.

The CRS encourages comprehensive planning to address the community's flooding problems and
provides credit for preparing, adopting, implementing, evaluating, and updating a comprehensive
FMP. The CRS does not specify what activities the FMP must recommend, but rather the process
used to prepare the FMP.

Depending on the credit points received during CRS certification, a community can fall into one
of ten classes: Class 1 requires the most credit points and gives the largest premium reduction,
while Class 10 receives no premium reduction. The County's current CRS classification is 8. For
Class 8, the credit points earned are 1,000 to 1,499 and the premium reduction is 10 percent.
Preparation of the FMP will help the community to retain or improve the CRS classification.

Community application for the CRS is voluntary. Communities apply for a CRS classification
and are given credit points that reflect the impact of their activities on reducing flood losses,
improving the insurance rating, and promoting the awareness of flood insurance. Floodplain
management planning is a principal activity of the County's compliance with the CRS. The CRS
encourages programs and projects that preserve or restore the natural state of floodplains and
protect these functions. The CRS also encourages communities to coordinate their flood loss
reduction programs with Habitat Conservation Plans and other public and private activities that
preserve and protect natural and beneficial floodplain functions. CRS credit criteria, scoring, and
documentation requirements are described in the CRS Coordinator's Manual.

1.4 Overview of the FMP Procedure and Process

The FMP for the RLPs located within the Santa Monica Mountains, San Gabriel Mountains,
Lancaster, Rowland Heights and Quartz Hill areas of unincorporated Los Angeles County was
prepared according to the process described in Activity 510 (Floodplain Management Planning)
of the CRS Coordinator's Manual (2006 Edition). The FMP planning process involves review,
research, investigation, discussion, interview, and consensus building. It includes receiving input
from all parties involved and collaborating with existing and future regional programs that relate
to flood hazard mitigation, such as land use plans, capital improvement plans, neighborhood
redevelopment plans, floodplain ordinances, and environmental preservation/enhancement plans.
The FMP for RLPs intends to address the site-specific problems and possible resolutions, under
the authority of individual homeowners and/or their homeowner associations.

CRS credit is provided for preparing, adopting, implementing, evaluating, and updating a
comprehensive floodplain management plan. Credit is not based on the activities the FMP
recommends, but rather on the process that is used to prepare the FMP. To ensure compliance
with the CRS program for flood reduction and to achieve the flood insurance premium credits,
the subject FMP was prepared following the ten-step planning process described in Section 511,
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Credit Points, of the CRS Coordinator's Manual. A credit point summary, including the
maximum credit points for a full FMP (community-wide and RLP FMPs), is provided in Figure
1.7 for reference. Note that the FMP for RLPs only will receive 25% of the maximum credits
shown below.

1.5 FMP Committee

The development, modification, and revision of the FMP are accomplished through the direction
and oversight of an FMP Committee. FEMA places a high priority on the establishment of a
committee that consists of residents, businesses, and property owners that are most affected by
flood hazards. The County has maximized the involvement of the public throughout the FMP
process.

Since this FMP was specifically developed for the Repetitive Loss Properties in the Santa
Monica Mountains, San Gabriel Mountains, Lancaster, Rowland Heights and Quartz Hill areas,
the FMP committee was formed from the property owners as the external FMP Committee
members and the County staff as the internal FMP Committee members. The internal FMP
Committee members are composed of various divisions of the Los Angeles County Department
of Public Works including Water Resources, Watershed Management, Land Development,
Regional Planning, Building and Safety, and Program Development.

Mr. Frank Williams, P.E., a senior watershed planner of the Los Angeles County Public Works
Department, chaired the FMP Committee in 2002. The 2007 FMP update was prepared by senior
planners and engineers of WRC Consulting Services, Inc. under the guidance of Dr. Lan Weber,
the “Qualified Planner”. Dr. Weber provides expertise in watershed analysis, floodplain
management, and flood hazard mitigation. She has more that 25 years of related project
experience. The FMP process was supervised by Mr. Geoffrey Owu of Los Angeles County
Watershed Management Division, who is currently the NFIP Coordinator of the County. Mr.
Owu has participated in the 2002 FMP development and implementation and has served as the
liaison between the County FMP Committee members and the RLP owners and communities.

2. BACKGROUND

2.1 Watershed and Drainage

The Los Angeles River Watershed covers a land area of over 834 square miles, including the
eastern portions of Santa Monica Mountains and portions of the San Gabriel Mountains in the
west.

The Santa Monica Mountains are located in the western area of Los Angeles County and the
southeastern area of Ventura County (Figure 1.2). The Santa Monica Mountains cover 250
square miles, rising out of the Pacific Ocean to a height over 3,000 feet. The mountain range was
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Figure 1.7
Credit Summary

Source: 2006 CRS Coordinator’s Manual

driven up from the sea over 10 million years ago. Weathering has created rugged landscapes of
canyons up to 2,000 feet deep with unique rock formations. Numerous watercourses drain the
Santa Monica Mountains directly to the Pacific Ocean.

The San Gabriel Mountains are located on the northern area of Los Angeles (Figure 1.5). This
mountain range has several peaks over 9,000 feet, the highest being Mount San Antonio (locally
know as Mount Baldy) at 10,064 feet. The San Gabriel Mountains and the surrounding Angeles
National Forest encompass nearly 700,000 acres of quite scenic wilderness on the northern edge
of the Los Angeles metropolis.

The foothills (starting at just 1,300 feet) are grassy and rather barren; the land becomes rockier
and forested with oak, pine and cedar at higher elevations. There are clear mountain streams and
reservoirs, small lakes, waterfalls, old mines and steep canyons. The Los Angeles River and San
Gabriel River are the two major watercourses that drain the San Gabriel Mountains.

The San Gabriel River Watershed is located in the eastern portion of Los Angeles County. It is
bound by the San Gabriel Mountains to the north, most of San Bernardino/Orange County to the
east, the division of the Los Angeles River from the San Gabriel River to the west, and the
Pacific Ocean to the south. The watershed is composed of approximately 640 square miles of
land spanning over 37 cities with 26% of its total area developed. Rowland Heights is located in
the San Gabriel River watershed.

Rowland Heights is comprised of approximately 9 square miles of unincorporated Los Angeles
County near the boundaries of where the Los Angeles County, Orange County and San
Bernardino County meet (Figure 1.4). The elevation is 540 feet above sea level. It is loosely
bounded by the Puente Hills to the south and San Jose Hills to the north-northeast. The area is
approximately 10 miles north of Anaheim and 34 miles east-southeast of Los Angeles.
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The Antelope Valley Watershed straddles the Los Angeles-Kern County Line and encompasses
approximately 1,200 square miles of Los Angeles County. Numerous streams originating in the
mountains and foothills surrounding the valley flow across the valley floor and eventually pond
in the dry lakes adjacent to the County line. The valley lacks defined natural channels outside of
the foothills and is subject to unpredictable sheet flow patterns. Both Lancaster and Quartz Hill
are located in the Antelope Valley Watershed.

Lancaster is located approximately 70 miles north of the City of Los Angeles in Southern
California’s Antelope Valley (Figure 1.3). It is separated from the Los Angeles Basin by the San
Gabriel Mountain Range to the south and from Bakersfield and the San Joaquin Valley by the
Tehachapi Mountain Range to the north. Lancaster’s elevation is 2,500 feet above sea level on a
high, flat valley surrounded by mountain ranges.

Quartz Hill, a 390-square-mile, high desert community, is located in the westernmost part of the
Mojave Desert (Figure 1.6) north of the San Gabriel Mountains. It is approximately 80 miles
northwest of Palmdale and 55 miles southwest of Lancaster.

2.2 Population and Land Use Cover

The County of Los Angeles has an estimated 2006 population of about 9.9 million people and
covers about 4,061 square miles. The land uses in the Santa Monica Mountains and San Gabriel
Mountains consist of mostly undeveloped mountain ranges and scattered development along the
watercourses. Since the early 1900s, a predominantly rural community has developed into the
present population. The Quartz Hill and Lancaster areas are urban, but most surrounding areas
are sparsely developed. Rowland Heights is highly urbanized with only a low percentage of land
remaining undeveloped.

3. HAZARD ASSESSMENT

3.1 Sources of Flooding

Sources of flooding in the Santa Monica Mountains, San Gabriel Mountains, Lancaster, Rowland
Heights and Quartz Hill areas consist of storm runoff in local watershed areas and associated
storm drainage facilities. The sources of flooding for the RLPs in these areas are summarized
below:

Lobo Canyon: RLP 24 is located within the floodplain of Lobo Canyon, approximately 900 feet
upstream of its confluence with Triunfo Canyon.

Mint Canyon: RLP No. 37 is located within the floodplain of Mint Canyon, approximately
23,500 feet upstream of its confluence with Santa Clara River.

Little Red Rock Wash: RLP No. 42 is located within the floodplain of Little Red Rock Wash.

Local Watersheds: RLP No. 36 is located adjacent to a private channel within a private
residential community. The flooding sources for RLP Nos. 26, 27, 28, 35, and 43 are the storm
runoffs generated from the hillside areas adjacent to each property.
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Others: The flooding source for RLP No. 38 is the overflow runoff from the detention basin
(now relocated) southeast of the property. RLP No. 38 is also possibly subject to the sheet-flow
along the “Antelope Valley Drainage Corridor No. 9” (see section 4.4).The flooding source for
RLP No. 39 is the street runoff that breaks out from “Antelope Valley Drainage Corridor No. 7"
along 50th and 52nd streets.

RLP 40 is located within an alluvial fan which contributes flows to the property via surrounding
streets. This RLP is located at the low point of the street where flows can concentrate and enter
the property. RLP 41 is located at the low point of the street and flows entering the front yard can
be trapped and cause damages to the house, including foundation cracks.

RLP 45 is located on the bank of Cold Canyon Creek; however, the owner stated that historical
damages were not associated with the main creek but were caused by street flow concentration at
the property. RLP 44 is located next to a steep street; however, the neighboring property’s runoff
(rather than street flow) is the likely flooding source. The house pad seems to be high enough
relative to the street flows.

3.2 Flooding History

There has been a history of flooding in the Santa Monica Mountains, San Gabriel Mountains,
Lancaster, Rowland Heights and Quartz Hill areas. Table 1.1 shows the flooding events (with
insurance claims) at most properties since 1991. The flood events occurred in 1990/91, 1991/92,
1992/93, 1994/95, 1997/98, 1999/2000, 2000/01, 2003/04 and 2004/05 rainy seasons. During
this time, 11 properties suffered flooding damages twice, 3 properties suffered flood damages
four times, and one property suffered flood damages five times. RLP No. 40 suffered flood
damages a total of five times - the most frequently damaged of the 15 RLPs in these areas. For
this analysis, only flood damages for which an insurance claim was made are counted.

Flood frequency analysis for historical floods occurring in Los Angeles County was conducted
using United States Geological Survey (USGS) gaging station data. A USGS gaging station is
located at Topanga Canyon near Topanga Beach (Station No. 11104000) for the Santa Monica
Mountains area, but only maintains streamflow records from 1930 to 1979. A USGS gaging
station is also located at Estates Canyon near Quartz Hill (Station No.1 0264555) for the Quartz
Hill area, but its streamflow records are only from 1989 to 1995. The USGS gaging station at
Arroyo Seco near Pasadena (Station No. 11098000) for San Gabriel Mountains area was
operated from 1914 to the present. Since this gaging station is the only nearby station in the
project vicinity which has long-term and recent flood measurements, the annual peak data of this
station was used to identify the return periods of the past flood events shown in Table 1.1. Log
Pearson Type III method was applied. The flood frequency analysis is included in Appendix A.

Table 3.1 provides a summary of the flood frequency for the peak discharge during the relevant
flooding incidents and the number of properties that claimed flood damages. Note that the
number of claims did not correspond to the magnitude of the flood.
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Table 3.1
Flood Frequencies for RLP Claims

Rain Season Flooding Frequency* No. of RLP Claims
1977/78 20-yr storm 0
1979/80 10-yr storm 0
1982/83 9-yr storm 0
1990/91 4-yr storm 1 (San Gabriel Mountains)

1991/92** 5-yr storm 3 (Santa Monica Mountains), 1 (San
Gabriel Mountains), 4 (Quartz Hill)

1992/93 5-yr storm 1 (Santa Monica Mountains), 1 (San
Gabriel Mountains), 1 (Quartz Hill)

1994/95* 5-yr storm 4 (Santa Monica Mountains), 1 (San
Gabriel Mountains)

1997/98 18-yr storm 5 (Santa Monica Mountains), 2 (San
Gabriel Mountains), 1 (Quartz Hill)

1999/2000 2-yr storm 1 (Santa Monica Mountains)
2000/01 2-yr storm 1 (Rowland Heights)
2003/04 3-yr storm 1 (Quartz Hill)

2004/05** 13-yr storm 4 (Santa Monica Mountains), 4 (Quartz
Hill), 2 (Lancaster), 1 (Rowland Heights)

1978/79, 80-82, 83-91,
93/94, 95-97 Below 3-yr storm 0

* Based on USGS Gaging Station 11098000 (1914 to 2006 data)
** Some of RLPs filed multiple claims within the same rainy season (See Table 1.1)

3.3 Recent Problems

According to the insurance claims filed by the RLP owners, the most recent flood event was in
2004/05 when 11 claims were filed. Table 1.1 shows flooding events experienced by each RLP
in the Santa Monica Mountains, San Gabriel Mountains, Lancaster, Rowland Heights and Quartz
Hill areas. The questionnaires returned by the 2002 RLP owners included in Appendix D did not
address new problems or mitigation/repair status. These RLP owners did not file claims related
to the recent floods (see Table 1.1)

4. PROBLEM IDENTIFICATION

4.1 FEMA Floodplains/County Capital Floodplain

Flood studies of Lobo Canyon near RLP No. 24 in the Santa Monica Mountains have shown that
this area is a Zone "A-4," a very high risk flood zone on FEMA's Flood Insurance Rate Map
(FIRM) No. 065043-0756B (revised December 2, 1980). According to the Flood Insurance
Study (FIS), published by FEMA, the Flood Insurance Zone "A-4" is the Special Hazard Area,
inundated by the 100-year flood, with base flood elevations (BFE) determined by the detailed
study. The Flood Hazard Factor (FHF) of the area was determined to be 4, which is the
difference between water surface elevations of the 10-year and 100-year floods, multiplied by
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10. A copy of the FIRM is presented as Figure 4.1.

Flood studies of the Santa Monica Mountains show that RLP Nos. 26, 27, 28, 41, 43 and 45 are
located within Flood Hazard Zone C, an area of minimal flooding: RLP Nos. 26, 27 and 45 are
on FIRM No. 065043-0778B and RLP No. 28 is on FIRM No. 065043-0767B. RLP No. 41 is on
FIRM No 065043-0757B and RLP No. 43 is on FIRM No 065043-0756B. Flood Insurance Zone
C is a designation for an area of minimal flood hazard. Copies of the FIRMs are attached as
Figures 4.2, 4.3, 4.4, 4.5 and 4.6.

Flood studies of the Lancaster area show that RLP No. 42 is located within Flood Hazard Zone
A. Flood Insurance Zone A is the Special Hazard Area inundated by the 100-year flood with no
BFEs or FHF determined. A copy of the FIRM for RLP No. 42 is attached as Figure 4.7.

Flood studies of the Rowland Heights area show that RLP No. 44 is located within Flood Hazard
Zone C, an area of minimal flooding (see FIRM No. 065043-0960B). Flood studies of the San
Gabriel Mountains show that RLP Nos. 35 and 36 are located within Flood Hazard Zone C, an
area of minimal flooding (see FIRM No. 065043-675B). The printed copies of the FIRMs for
RLP Nos. 44, 35 and 36 were not available from FEMA.

Flood studies of Mint Canyon near RLP No. 37 in the San Gabriel Mountains show Flood
Hazard Zone A. a high risk flood zone, on FIRM No. 065043-0365B (revised December 2,
1980). A copy of the FIRM is attached as Figure 4.8.

Flood studies of the Quartz Hill area show that RLP No. 38 is located within Flood Hazard Zone
C, an area of minimal flooding, and RLP Nos. 39 and 40 are located within Flood Hazard Zone
B (see FIRM No. 065043-0230B, revised December 2, 1980). Flood Insurance Zone B is the
area inundated by a 500-year flood, with the 100-year flood depth less than one foot, with
drainage area less than one square mile, or protected by a levee from the 100-year flood. RLP
No. 38 was flooded by overflow from an upstream retention basin, which has been modified and
relocated; the flooding problem has been eliminated (See Figures 4.9 and 4.10.)

4.2 Field Investigation

To identify specific flood problems associated with each RLP, the 2002 RLPs (RLP Nos. 24, 26-
28, and 35-39) were visited in 2001 and documented in Appendix A of the 2002 FMP for Santa
Monica Mountains, San Gabriel Mountains, and Quartz Hill areas. RLP Nos. 40, 42, and 44 were
investigated on March 22, 2007 and RLP Nos. 41, 43, and 45 were investigated on March 26,
2007. Field photographs and descriptions of problem observations are documented in Appendix
B of this FMP. Field investigation data for RLP No. 43 are not available because the lot was
inaccessible during the WRC site visit. Accordingly, site information for RLP No. 43 was
obtained by WRC staff from aerial photographs and other research sources.

Specifically, the following issues were investigated during the field visits: location of each
property, contributing drainage area, grading and drainage pattern, problems contributing to
previous damages, physical conditions of the structures, and surrounding environments. The
elevation of structures relative to inflows (including those from neighboring properties and
streets) was investigated in detail. Appendix B provides field photographs, topographic features,
adjacent creeks/channels, and key findings of the field investigation. Residents were interviewed
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Figure 4.1
FEMA FIRM – RLP No. 24
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Figure 4.2
FEMA FIRM – RLP No. 26



Floodplain Management Plan for Repetitive Loss Properties
Santa Monica Mountains, San Gabriel Mountains, Lancaster,
Rowland Heights and Quartz Hill

COUNTY OF LOS ANGELES WRC Consulting Services, Inc.

18

Figure 4.3
FEMA FIRM – RLP Nos. 27 & 45
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Figure 4.4
FEMA FIRM – RLP No. 28
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Figure 4.5
FEMA FIRM – RLP No. 41
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Figure 4.6
FEMA FIRM – RLP No. 43
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Figure 4.7
FEMA FIRM – RLP No. 42
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Figure 4.8
FEMA FIRM – RLP No. 37
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Figure 4.9
FEMA FIRM – RLP No. 38
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Figure 4.10
FEMA FIRM – RLP Nos. 39 & 40
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during the visits and the interview results were incorporated to update and supplement the
information obtained from field observation.

4.3 Causes of Flood Damages

Causes of flood damages to RLPs in the Santa Monica Mountains, San Gabriel Mountains,
Lancaster, Rowland Heights and Quartz Hill areas were analyzed based on field investigation,
data review, interviews with homeowners, and engineering analysis. The contributing drainage
area to each RLP is included in Appendix A. The results of findings are summarized in Table 4.1
and described in the following paragraphs.

A. Santa Monica Mountains

RLP No. 24 is located within the floodplain of Lobo Canyon, which runs behind the house. The
property is in Zone A-4, which has significant risk from a 100-year flood and Capital flood
(Capital flood is much more significant than the 100-year flood, see Section 4.4). Many of the
small private bridges and culverts in the creek used to be clogged with debris, causing water to
overflow onto the street in front of the subject house and to flood the property. The owner has
privately constructed retaining walls along the creek.

RLP No. 26 is the camping ground owned by the University of Pepperdine and located at the
bottom of a hillside area. The steep hill at the west corner, or the highest point of the property,
was prone to mudflow from the hill whenever it rains. The flow then runs along the private road
across the camping ground between the camp housing facilities to the natural creek located at the
east property boundary. Currently, the owner placed sandbags in some locations to temporarily
protect the housing facilities near the bottom of the hill. The owner claimed that the sandbags
were strategically placed to protect the housing facilities, and if the pattern of hillside runoff
changes as it did in 1996 after the brush fire, his property would again be at the risk.

RLP No. 27 is located at the high grounds and flooded by the excessive storm runoffs from
surrounding hills. It was also determined from the FEMA FIRM in Figure 4.3 that the property
was not in the floodplain of Cold Canyon, adjacent to the property.

RLP No. 28 is located at the lowest point of the street. The first floor of the house was built
lower than the street level, and street runoff can enter the house through the driveway. The RLP
owner built a 6-inch berm in front of the driveway to divert the water. This, however, may not
have relieved the flood problem associated with major floods.

RLP No. 41 is located adjacent to a higher neighboring property and receives runoff that can
seep into the subject property. A former problem is that when it rains runoff from the roof enters
the planters in front of the house. The owner already installed pipes and drains in the planters and
repaired foundation cracks. However, this temporary fix may not resolve the problem.

RLP No. 43 is located at the base of a hillside and receives runoff from the adjacent hills.

RLP No. 45 is lower than the street in front of the property. The owner stated that he did not
have problems with the creek. The owner installed a pipe and a drain in the side yard to
discharge flows to the creek. In addition, he installed a small ditch next to the front side of his
garage to convey flows to the side yard. Also, he pumped the basement flow out to the side yard
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Table 4.1
Flooding Causes – Santa Monica Mountains, San Gabriel Mountains, Lancaster, Rowland

Heights and Quartz Hill Areas RLPs

RLP
ID Causes P

ro
bl

em

N
o

P
ro

bl
em

Santa Monica Mountains (7)

24

Offsite drainage problem: The property is located in the
floodplain and Flood Hazard Zone A4. Small private bridges
and culverts in the creek, running behind the house, clogged
with debris, and water overflowed to and ran along the Lobo
Canyon Road in from of the subject property.

X

26
Mudflow from the hillside at east end of the property
(University of Pepperdine campground) and along the private
road within the property.

X

27 Hillside drainage problem: The property backyard at the
bottom of hill; the house is well above the street level X

28 The house is located at the low point of the street. X

41

The house is located at the low point of the street and flows
entering the front yard can be trapped and cause damages to
the house, including foundation cracking. The owner has fixed
the roof and planter drain system; however, problems may
continue with larger floods unless source flows are diverted.

X

43

There is no house on the subject property. Based on
topography, the property is subject to runoff from the hillside
behind the property. There is no evidence of potential
structural damage as it is an empty lot. Assuming proper
grading, drainage, erosion control, and foundation elevation
design during construction, it should not have a future claim.

X

45

The problem with this property is that the property is lower
than the adjacent street where flows concentrate during a
rainstorm. Property was damaged when street flows entered
the property. The property is located adjacent to the Cold
Creek designated as Zone B in the FEMA Firm (see Figure
4.3). The owner, however, claimed that no issues were caused
by the creek flows. The owner claimed that he has provided
catch basins and handled the flows. However, without proper
diversion and control of the flooding source from the streets,
damages from future floods may occur.

X
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Table 4.1
Flooding Causes – Santa Monica Mountains, San Gabriel Mountains, Lancaster, Rowland

Heights and Quartz Hill Areas RLPs

RLP
ID Causes P

ro
bl

em

N
o

P
ro
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em

Lancaster (1)

42

RLP No. 42 is located within Special Flood Hazard Zone A of
Little Red Rock Wash. There is no house on this property.
Being in Zone A, the property is subject to inundation during a
100-year flood. The lot has dirt berms surrounding the three
boundaries receiving alluvial fan floods. However, the lot
receives street flows as it is at the low point of the street and is
lower than the street. Street flows will be trapped inside the
property once enter the lot during the rain storms. There is no
evidence of potential damage, however, as it is an empty lot.
Assuming proper grading, drainage, erosion control, and
foundation elevation design during construction, it should not
have a future claim.

X

Rowland Heights (1)

44

The property is a single dwelling within a hillside
development generally situated high above the floodplain. It
was observed that the possible flooding source is the storm
and irrigation runoff from the adjoining property. The
neighboring property to the east is much higher than the
subject property. The property may receive significant excess
runoff from the elevated neighboring property, especially
during large storms. There is also a possibility of slope erosion
due to the high and steep nature of the slope. The flooding
problem seems to have been partially fixed with a small toe
wall. However, a more comprehensive wall and drain system
will be required to prevent future claims.

X

San Gabriel Mountains (3)

35 Hillside drainage problem. X

36

(1) Flooding in the channel in front of the property after the
brush fire in 1993.

(2) Flooding of the basement due to backyard drainage
deficiency (the owner put drain pipe and 6" berm at the
backyard since).

X



Floodplain Management Plan for Repetitive Loss Properties
Santa Monica Mountains, San Gabriel Mountains, Lancaster,
Rowland Heights and Quartz Hill

COUNTY OF LOS ANGELES WRC Consulting Services, Inc.

29

Table 4.1
Flooding Causes – Santa Monica Mountains, San Gabriel Mountains, Lancaster, Rowland

Heights and Quartz Hill Areas RLPs

RLP
ID Causes P

ro
bl

em

N
o

P
ro
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em

37 The property is located within the floodplain. X
Quartz Hill (3)

38 Overf1ow from detention basin, which has been relocated
since X

39 The subject property is located within Flood Hazard Zone B
and is located in Antelope Drainage corridor X

40

The subject property is located within Flood Hazard Zone B
and is located in Antelope Drainage corridor. The property is
subject to significant flooding. The corridor flows may be
conveyed to this property through streets and low lying areas
and trapped at the property (which is lower than the streets).
The first floor elevation is also lower than the streets and has
been damaged frequently by historical floods. The owner has
constructed berms at the entry gate and prepared a pump pit.
Without a comprehensive and reliable berm and on-site pump
system, however, this property may continue to experience
flood damage and submit future claims. In addition, the
interior household flows are being discharged to the side yard,
but should be disposed via sanitary sewer or County approved
drywell.

X
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to the first floor of the house then to the side yard.

B. Lancaster

RLP No. 42 is located within Flood Hazard Zone A and within the floodplain of Little Red Rock
Wash. It is lower than the street in front of this undeveloped lot. In addition, the lot has berms
on the sides. The water flows from both sides of the street and may enter and be trapped in the
lot.

C. Rowland Heights

RLP No. 44 is significantly lower in elevation than the neighboring property. Without insurance
records, we suspect that flows from the neighboring property to the side yard can be sufficient to
cause damage. Additionally, the slope may be eroded and contribute debris. Street flows may
tend to collect in front of the property before moving down the steep street. The finished floor
elevation, however, seems to be high enough to prevent damage by street flow.

D. San Gabriel Mountains

RLP No. 35 is located at the bottom of the hill and possibly impacted by the storm runoffs from
surrounding hills. There is a two-foot-wide and one-foot-deep dry earthen ditch running west of
but outside of the property. The property is located at higher grounds compared to the bank
elevations of the ditch.

RLP No. 36 is located near the privately constructed channel within the private hillside
residential community. According to the RLP owner who resides in the community, the channel
has a concrete bottom but is not engineered. After the brush fire in 1993, the hillside storm
runoff in the channel destroyed the private studio in the floodplain and eroded the bank
protections, which were restored and improved later. In a separate incident, the basement was
flooded due to a backyard drainage deficiency, which was improved with a 6-inch berm.

RLP No. 37 is located within the floodplain of Mint Canyon. The property is in Zone A, which
has significant risk from a 100-year flood and Capital flood (Capital flood is much more
significant than the 100-year flood, see Section 4.4). The culvert under Sierra Highway at
approximately 250 feet upstream from the RLP is undersized and often clogged with debris.
Insufficient culvert capacity resulted in street flooding and inundation at the subject property. In
addition to the culvert capacity issue, the property owner claimed the upstream neighbor
improperly altered the natural creek and encroached on the floodplain and caused flow breakout
from the channel. Mint Canyon borders the RLP, eroding and flooding its backyard. The
property owner placed the log retaining walls around the street side property entrance. The
County also built a berm on top of the channel bank near the culvert under the Sierra Highway in
an effort to contain the water inside the channel. The owner claimed that the property continued
to be flooded during recent storm events.

E. Quartz Hill

RLP No. 38 is no longer subject to flood damages from the flooding source that the property
initially filed the claim for. The property is located within Antelope Valley Drainage Corridor
No.9, which is designated as Flood Zone C on the FEMA FIRM. According to the owner, the
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property was flooded when the retention basin, located a couple of blocks to the south, could not
hold the storm water, and the gate was forced to open. The overland runoff entered his property
across empty lots, causing flooding at the property. The basin has been replaced by a golf course
and relocated one half mile to the northwest, further downstream from the property, which
eliminated further flooding problems.

RLP No. 39 is located in Zone B on the FEMA FIRM (Figure 4.10). The sheet flow from
Antelope Valley Drainage Corridor No.7 flooded the property, displacing retaining walls. The
property currently has a private earthen ditch and small berms along it to route the water through
the property boundaries.

RLP No. 40 is located in Zone B on the FEMA FIRM (Figure 4.10) and is subject to similar
alluvial fan breakout flows as RLP 39. This property has significant potential of damage by
future floods. The property has been frequently inundated by alluvial fan flows conveyed
through streets and the owner has submitted several claims (see Table 1.1 and 4.1).

4.4 Hydrology Related to Flood Damaged Properties

The estimated FEMA 100-year flood and County Capital flood discharges, as provided by the
County of Los Angeles, are listed in Table 4.2 at different locations in the watershed.

The discharge rates affecting RLP Nos. 26, 27, 28, 35 and 36 were estimated by applying the
Rational Method as described in the Hydrology Manual of the Los Angeles County Department
of Public Works. The same method was applied to the 2007 RLP Nos. 40 to 45. The
methodology primarily depends on three factors: total drainage area, runoff coefficient of the
area, and rainfall intensity. The runoff coefficient and rainfall intensity were determined from the
Hydrology Manual, drainage map, and data gathered from field visits. The drainage area was
obtained using the topographic features of the area, the existing street conveyance, and storm
drain interception. Table 4.2 summaries the estimated discharges.

Based on the hydrology information provided by the County, RLP No. 39 is affected by breakout
water from the Antelope Valley Drainage Corridor No.7, which runs from the south along 50th
Street all the way to the Mira Loma detention facility (approximately 2 miles north of the RLP).
The drainage corridor collects street and hill runoff from south of Quartz Hill and incorporates a
huge contributing watershed area, including the hillside area, which contributes runoff to
Antelope Valley Drainage Corridor No. 9 (where RLP No. 38 is located).

The contributing drainage areas, as well as FEMA 100-year and Los Angeles County Capital
Flood rates for RLP Nos. 24 and 37 are summarized in Table 4.2. The estimated discharges for
Antelope Valley Drainage Corridor Nos. 9 and 7 near RLP Nos. 38 and 39 by FEMA are also
shown in the table.

Appendix A of the 2002 FMP includes detailed hydrology information for the 2002 RLPs (RLP
Nos. 24, 26-28, and 35-39). This report presents additional hydrology calculations, as well as
drainage area delineation and rainfall isohyetograph maps in Appendix A for RLP Nos. 40 to 45.

Note that 50 year storm data produce Capital Flood discharges.
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Table 4.2
100-yr FEMA and County Capital Discharges***

RLP
ID

Watershed Area FEMA
100-yr Q

Capital
Q

50-yr
Capital Storm(acres) (mile2)

Santa Monica Mountains (7)
24* 2,424.0 3.7875 4,640 8,240
26** 17.1 0.0267 N/A N/A 88
27** 7.1 0.0110 N/A N/A 36
28** 8.5 0.0133 N/A N/A 44
41** 5.0 0.0078 N/A N/A 18
43** 4.6 0.0072 N/A N/A 19
45** 4.9 0.0077 N/A N/A 20
Lancaster (1)
42** 194 0.303 N/A N/A 73
Rowland Heights (1)
44** 0.23 0.0004 N/A N/A 0.8
San Gabriel Mountains (3)
35** 5.7 0.0089 N/A N/A 15
36** 55.6 0.0868 N/A N/A 148
37* 6,470 16,700

Quartz Hill (3)
38* 1200+/- 1.875 1,200 N/A
39* 2,100 N/A
40** 405.5 0.634 N/A N/A 193
* FEMA Discharge rates & County's Capital Qs were provided by the
County of Los Angeles and prorated based on the drainage areas, if necessary.

** 50-yr & 100-yr Q for the concentration points near the RLP sites were
determined based on the Rational Method of the Los Angeles County Department of
Public Works Hydrology Manual. The TC values for RLP Nos. 40 and 42 were
determined using the maximum applicable drainage area of 40 acres.

*** Hydrology estimates presented in this table are for mitigation needs assessment
only and can not be used for design or other study documentation without consultation
with WRC and the County.
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4.5 Buildings

The buildings are either one- or two-story residential houses on concrete slab, raised foundation,
or a combination of the two. Since this is a rural residential area, no critical facilities or buildings
are located here.

In addition to RLPs, there are other residential properties that may have been affected by the
historical flooding or are subject to future flooding damages. Although these properties did not
file claims more than twice within any given 10-year period since 1978 as the RLPs did, they
will be included as the "high risk properties" to be monitored by the County of Los Angeles for
future flood damage reduction (see Section 10).

In the areas of the San Gabriel Mountains, Lancaster, Rowland Heights, Santa Monica
Mountains, and Quartz Hill the floodplain boundaries of the FIRMs were compared to aerial
photographs for investigation of other buildings in the vicinity of RLPs. The boundary
comparisons are approximate because the elevation contour intervals are not available on either
recent aerial photography or topographic maps. In the Santa Monica Mountain area,
approximately eight (8) "high risk properties" were identified near RLP No. 24 in the same
floodplain (see Figure 4.11). In the San Gabriel Mountain area, nearly twenty (20) other
properties may be affected by similar flooding problems as RLP No. 37 (see Figure 4.12). In the
Quartz Hill area, approximately five (5) "high risk properties" were identified near RLP No. 39
and twenty (20) were identified near RLP No. 40 to experience the similar flooding problem (see
Figure 4.13). In the Lancaster area, approximately ten (10) “high risk properties” were identified
near RLP No. 42 to experience similar flooding problems (see Figure 4.14).

The summary of the numbers of "high risk properties" in the San Gabriel Mountains, Lancaster,
Rowland Heights, Santa Monica Mountains, and Quartz Hill is shown in Table 4.3.

4.6 Insurance Claims and Disaster Assistance Applications

The flood insurance claim history has been presented and summarized in Table 1.1. There are no
known disaster assistance applications filed by the property owners and/or the County of Los
Angeles.

4.7 Flood Warning and Emergency Management

Currently there are no flood warning devices or emergency management programs for the Santa
Monica Mountains, Lancaster, Rowland Heights, San Gabriel Mountains, or Quartz Hill areas.

4.8 Critical Facilities

There are no critical facilities in the Repetitive Loss Areas of the Santa Monica Mountains,
Lancaster, Rowland Heights, San Gabriel Mountains, or Quartz Hill.

4.9 Development (Land Use) and Growth Trends

The population of Los Angeles County increased almost 270% between 1940 and 1990, and it
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Figure 4.11
“High Risk Properties” near RLP No. 24
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Figure 4.12
“High Risk Properties” near RLP No. 37
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Figure 4.13
“High Risk Properties” near RLP Nos. 39 & 40
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Figure 4.14
“High Risk Properties” near RLP No. 42
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Table 4.3
Number of “High Risk Properties” – Santa Monica Mountains, Lancaster, Rowland

Heights, San Gabriel Mountains and Quartz Hill

RLP
ID

Localized
Source of
Problem

Number of Other
Properties Possibly
Affected by Same

Problem

Description of Problem
(non-localized problem sites only)

Yes No
Santa Monica Mountains (7)

24 X 8
Based on the USGS topographic map,
the properties are in the FEMA 100-

year floodplain boundary.
26 X 0
27 X 0
28 X 0
41 X 0
43 X 0
45 X 0

Lancaster (1)

42 X 10
Based on the USGS topographic map,
the properties are in the FEMA 100-

year floodplain boundary.
Rowland Heights (1)

44 X 0
San Gabriel Mountains (3)

35 X 0
36 X 0

37 X 20
Based on the USGS topographic map,
the properties are in the FEMA 100-

year floodplain boundary.
Quartz Hill (3)

38 X 0

39 X 5
Sheet flow problems along Drainage

Corridor No. 7, based on USGS
topographic map.

40 X 20
Based on the USGS topographic map,
the properties are in the FEMA 100-

year floodplain boundary.
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continues to grow. This level of growth and urbanization has increased stormwater runoff by
creating impermeable surfaces. The density and land use patterns have led to a deficiency in the
capacity of the flood control system.

4.10 Community and Economic Impact Assessment

The economic impacts associated with the RLPs are limited to individual homeowners. Impacts
include sediment/trash removal after the flood, non-usable living spaces, and health problems
caused by contaminated floodwater. The overall community economic impacts are considered
insignificant.

5. ENVIRONMENTAL SETTING AND HABITAT CONSERVATION
PLAN
Per the CEQA Guidelines, an initial study was prepared for the RLPs and is attached here for
reference. The environmental issues investigated include the following:

• Aesthetics • Agriculture resources
• Air quality • Biological resources
• Cultural resources • Geology and soils
• Hazards & hazardous materials • Hydrology and water quality
• Land use and planning • Mineral resources
• Noise • Population and housing
• Public services • Recreation
• Transportation/traffic • Utilities and service systems
• Mandatory findings of significance

The CEQA Guidelines and the summary of findings are presented in Appendix C. The
environmental impacts were categorized into four levels of significance: "Potentially significant
impact", "Less than significant with mitigation", "Less than significant", and "No impact".

No significant impacts are expected of possible improvements within the RLPs, assuming minor
changes to the physical condition of the property. However, temporary construction impacts
must be minimized and mitigated. Although improvements to individual RLPs may be exempted,
construction permit issuance should ensure compliance with all environmental requirements.

6. PUBLIC INVOLVEMENT

6.1 Public Involvement Process and Procedure

Unlike other FMP areas in the County of Los Angeles, no community-scale public meetings
were held for the 15 RLPs in the Santa Monica Mountains, Lancaster, Rowland Heights, San
Gabriel Mountains, and Quartz Hill areas. The locations of these RLPs are scattered over the
County, with some of the RLPs more than 80 miles apart from each other.

The public involvement process and procedure for this FMP includes informing and involving
the public by interviewing RLP owners at the site visits, questionnaire survey, and follow-up site



Floodplain Management Plan for Repetitive Loss Properties
Santa Monica Mountains, San Gabriel Mountains, Lancaster,
Rowland Heights and Quartz Hill

COUNTY OF LOS ANGELES WRC Consulting Services, Inc.

40

visits. A copy of the questionnaire and meeting summaries are included in Appendix D.

6.2 Questionnaires

WRC developed a questionnaire designed to understand each RLP owner’s concerns, damages,
causes of damages, and improvements made to reduce damages. The questionnaire was mailed to
all 15 RLPs on December 27, 2006. A copy of the questionnaire is included in Appendix D. The
owners did not respond to survey requests or meeting inquiries. The questionnaires were sent
again on January 16, 2007 and addressed to “Owner/Current Resident” in lieu of the owner name
on file. Appendix D provides further details and shows that the mail for RLP 38 was returned as
“unable to deliver.” It is possible that the property has been sold and the owner name has been
changed.

6.3 Individual Meeting Invitation

Along with each questionnaire mailed, a letter inviting each owner to an individual meeting at
his or her own home and property was also sent. A copy of the invitation letter is included in
Appendix D.

6.4 Meeting Attendance

The individual meetings were intended to allow the RLP owners to voice their concerns and to
volunteer to participate in the County's floodplain management planning efforts. WRC’s Project
Manager and Engineer met with the owner of RLP No. 40 on March 22, 2007. Meetings with the
owners of RLP Nos. 41 and 45 occurred on March 26, 2007. WRC successfully interviewed the
owners and identified the historical flood problems and the improvements made to date for flood
reduction. These three property owners believe that they have fixed their flood problems.
However, these properties are still subject to future flood damages based on WRC’s investigation
and technical analysis (see Table 4.1). Additional measures are needed to avoid future claims
(see Section 10).

7. AGENCY COORDINATION
Since this FMP does not involve actual implementation or construction, no permit coordination
was performed during plan preparation. Correspondences and telephone logs between WRC
Consulting Services, Inc., and State of California Department of Water Resources, FEMA, State
of California Department of Fish and Game, Los Angeles Regional Water Quality Control
Board, U.S. Army Corps of Engineers, U.S. Fish and Wildlife Service, and NFIP Coordinator are
included in Appendix D. When the FMP is complete, copies will be sent to these agencies.

8. GOAL SETTING

8.1 Floodplain Management Goal Definition

Goals were established to define the floodplain management plan based on the specific needs of
the Santa Monica Mountains, Lancaster, Rowland Heights, San Gabriel Mountains, and Quartz
Hill RLP owners. The overall goal for this FMP is to create a safe environment for individual
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owners or lessees by reducing flood hazards without significant environmental impacts.
Specifically, the following goals were defined for development of this FMP:

 Understand the flood hazard and past mitigation activities.
 Conduct site inspection and data research to identify drainage problems.
 Identify the environmental settings at problem sites.
 Evaluate the structural integrity and assess the potential for elevating structures.
 Formulate non-structural and structural alternatives.
 Evaluate feasibility of each alternative.
 Evaluate environmental impacts and mitigation requirements.
 Outreach property residents (owners or lessees) to promote flood awareness and assist in

hazard mitigation measures.
 Promote working relationship of the County with the local citizens and watershed

management group.
 Develop a functional and realistic plan that provides balanced solutions for flood hazard

mitigation within the sensitive environmental area.

8.2 Compatibility with Other Community FMP Goals

This FMP is in concurrence with the goals and objectives set forth in the County of Los Angeles
Repetitive Loss Plan for Community No. 065043 (reviewed in March 1992 and reconfirmed in
March 2007).

9. REVIEW OF POSSIBLE MITIGATION ACTIVITIES

9.1 Floodplain Management Objective Overview

The flood hazard to RLPs in the Santa Monica Mountains, Lancaster, Rowland Heights, San
Gabriel Mountains, and Quartz Hill areas is principally related to property construction within a
floodplain. This construction prior to the County's development of a Floodplain Management
Program and participation in the NFIP has resulted in clusters of repetitive loss properties within
these areas. Thirteen of fifteen RLPs are covered within these clusters. The specific hazard
association between property damage and channel overflow for these areas differs from most
other FMPs for RLPs where the hazard-damage relationship is spread amongst many factors.
Repetitive Loss Properties manifest a unique separation between public and private hazard
mitigation. Recurrent damages to these properties carry public concern and cost; yet the damage
forces and solutions are of a private nature and financial responsibility. Thus, the FMP for RLPs
is of a dual character, requiring the attention of both public agencies and private RLP owners.
The FMP must first identify the problem(s) associated with each RLP, assess solutions that can
be provided by RLP owners and public agencies; and, at the same time, communicate with RLP
owners the critical information and awareness to encourage the voluntary participation in private
solutions. The following discussion centers on the private programs, measures, and activities to
address the problems and needs associated with RLPs.

In keeping with the goals of the FMP to ensure that all possible mitigation measures are
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explored, the review of possible mitigation activities starts with the six activities presented in
Section 511-g of the CRS Coordinators Manual and its six categories. These activities are (1)
preventive, (2) property protection, (3) natural resource protection, (4) emergency services, (5)
structural projects, and (6) public information.

The following sections detail the application of these six activities to the affected RLPs by a
division between essentially public versus private activities. Note that the division between
private versus public activities is for easy reference only. Implementation responsibility may be
shared by both parties as shown in Section 10.1. Property protection activities are discussed
under "Private Activities" since most protection measures will be implemented within the private
property rights-of-way. Major structural improvements such as elevating the entire house may be
costly and may be qualified for governmental funding assistance. Under these circumstances, the
private owners may participate in the protection measures, NFIP administrator (County), and
other entities involved in funding application approval and reimbursement. Conversely, natural
resources protection activities are primarily through the watershed management efforts of the
public agencies and are listed under "Public Activities". However, the private owners are
encouraged to apply environmentally friendly materials and to provide environmental protection
during design and construction of property protection measures.

9.2 Public Activities

Of the six activities of the CRS Coordinators Manual, five are essentially governmental in
nature. These five are preventive, natural resource protection, emergency services, structural
projects, and public information. Implementation of any activity contained in these categories is
dependent upon the priorities and funding capabilities of the responsible governing agencies.

9.2.1 Preventive Activities

The list below identifies potential preventive activities that have the potential to reduce flood
damage potential for RLPs and "high risk properties" and aid in the mitigation of damages to
RLPs and in many instances to non-RLP properties.

l.a Designate staff from planning, building/safety, development, and environmental
divisions who will be responsible for working with RLPs during the permitting
process.

1.b Update the RLP list and annually notify RLP owners regarding local flood hazards
and proper protection activities, provide technical advice regarding flood
protection and flood preparedness, and distribute a revised RLP questionnaire to
new RLPs.

1.c Maintain the County's Emergency Operations Master Plan and Procedures.

1.d Maintain regular coordination efforts with surrounding cities, the Los Angeles
County Department of Public Works, State and Federal agencies regarding flood
hazard mitigation, and the National Flood Insurance Program.

1.e Participate in organizations such as the Association of State Floodplain Managers
and the National Association of Flood and Stormwater Management Agencies to
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network with other agencies and remain current in the field of floodplain
management.

1.f Conduct annual National Flood Insurance Program seminars for County personnel
responsible for applying and enforcing floodplain management regulations.

1.g Update operational procedures and training materials for staff that apply and
enforce floodplain management regulations and provide annual training.

1.h Post "No Dumping" signs at points of entry to the stormwater system.

1.i Refine the use of the Plan Check and Inspection System (PCIS) to track "high risk
properties" and ensure that flood safety is adequately addressed through the plan
check process.

1.j Incorporate floodplain management information into the Zoning Information and
Map Access System (ZIMAS).

1.k The Flood Hazard Mitigation Coordinator shall flag repetitive loss properties in the
PCIS database for review and approval of building permit applications.

1.l Identify and maintain a list of "high risk properties" that could be acquired for
conversion into open space.

1.m Establish standards and/or incentives for the use of structural and non-structural
techniques that mitigate flood hazards and manage stormwater pollution.

9.2.2 Natural Resource Protection Activities

The guidance of the CRS Coordinators Manual typically places natural resource protection
activities within the scope of a broad watershed, which is well beyond the scope of an individual
RLP. Typically, ecosystem restoration activities benefit from stormwater volume reduction
through infiltration and flood peak decrease through increased ground cover density and
resistance. However, these large-scale restoration activities can be performed through the
coordinated efforts of the County and local entities. Limited mitigation measures are also
available to the RLP through the use of bioengineering solutions within the RLP right-of-way.
The implementation and financing of these activities is normally the property owner's
responsibility. Potential natural resource protection activities identified are as follows.

2.a Continue to require environmental review in the development process to provide
for the protection of natural resources.

2.b Encourage the application of biological resource measures for the control
stormwater and erosion to the best of their applicable limits with regards to other
safety factors such as fire control.

2.c Establish standards and/or incentives for the use of structural and non-structural
techniques that mitigate flood-hazards and manage stormwater pollution.

2.d Ensure awareness of RLP owners on environmental sensitivities specific to their
area.
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2.e Establish standards and procedures for mitigation of temporary construction
impacts.

2.f Develop and implement a watershed ecosystem restoration program.

9.2.3 Emergency Services Activities

Emergency services activities are taken during a flood to minimize its impacts. These measures
are normally the responsibility of county emergency management staff. Under some special
circumstances, private entities, including homeowner associations, can undertake emergency
services activities. A highly organized and committed private entity, like a homeowners
association, may be capable of providing limited emergency services activities.

3.a Identify flood-warning systems for properties situated where such systems can
benefit.

3.b Routinely check and evaluate the safety and readiness of Emergency Operations
and Procedures.

3.c Make sand and sand bags available to flood risk property owners during the wet
season, provide notifications of the availability of these materials, and track the
distribution of the materials.

9.2.4 Structural Activities

Section 510 of the CRS Coordinators Manual employs this category for large-scale projects
providing protection to groups, rather than the more individually based category of Property
Protection Activities. Large-scale projects are, by their nature, public facilities and are thus
designed and maintained by public works staff. In the examination of RLPs, a limited number of
large-scale projects are potentially suited for controlling the hazards of RLPs. These potential
structural activities are as follows.

4.a Storm sewer improvements.

4.b Channel modifications.

4.c Street drainage modifications.

4.d Levee or floodwall construction to divert lake runoff.

4.e Dam / debris removal with lake modifications.

9.2.5 Public Information Activities

Information transfers to RLP owners, potential property owners, and visitors about the hazards
and ways to protect people and property from the hazards are effective activities that can lead to
the mitigation of the hazards. The following public information activities have been identified for
RLPs.

5.a Identify possible sources of funding including Cost of Compliance funds and
mitigation grant funds among others and provide this information to RLP owners.
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5.b Continue to investigate RLPs as they are identified by FEMA and update the RLP
and high-risk property list. Annually notify RLP owners regarding local flood
hazards and proper protection activities, provide technical advice regarding flood
protection and flood preparedness, and distribute a revised RLP questionnaire to
new RLPs.

5.c Develop and distribute flood protection information and materials to property
owners and developers in high-risk areas.

5.f Provide public education about maintaining the stormwater system free of debris.

5.g Maintain the County's web page to provide emergency preparedness information to
the general public and media.

5.h Distribute information regarding flood prevention and flood insurance at
emergency operations and emergency preparedness events.

5.i Continue implementing the County's Annual Emergency Preparedness Fair.

9.3 Private Property Protection Activities

Property protection activities for RLP are generally in the nature of small-scale measures
undertaken by property owners on a structure-by-structure or parcel basis. As these measures are
usually carried out by the property owner, implementation and financing of these measures are
normally at the discretion of the property owner.

6.a Construct or modify retaining walls with proper drainage and trash capacity.

6.b Construct berms to divert water flows.

6.c Install debris fences or traps.

6.d Install yard inlets to drain water flows to the street.

6.e Construct on-site detention basins.

6.f Improve headwalls for water conveyance.

6.g Floodproof structures and retaining walls.

6.h Floodproof entrances.

6.i Add sump pump to drainage systems and drain to nearest storm drain.

6.j Construct terrace drain and plant slope to reduce erosion.

6.k Plant slopes to reduce erosion and water flows.

6.l Improve on-site grading and add french-drain.

6.m Convert flood-prone living space and replace with new story.

6.n Lift entire house including floor slab and build a new foundation to elevate the
house.

6.o Waterproof lower level.
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6.p Extend the walls of the house upward and raise the lowest floor.

10. ACTION PLAN
Section 9 concluded with the identification of alternatives that have the potential to mitigate the
flood hazards experienced by the RLPs. In this section, where the goal is to identify actions to be
taken by RLPs, the alternatives were examined for their technical appropriateness, affordability,
ability to be implemented, and their regulatory compliance by local, state, and federal regulations
at the RLP level.

10.1 Final Alternative Activity Plans

The alternatives carried forward from Section 9 can be divided into two: (1) activities requiring
action at the "public" level; i.e., they require a governmental action and (2) actions that can be
pursued by the individual property owner. The basic responsibility for each activity is presented
in Table 10.1, with the possible exceptions being noted. As noted earlier, the main focus of the
FMP for RLPs is the identification of hazard mitigation activities that the property owner can
undertake. Given this focus, the activity categories that are basically governmental are left to the
appropriate governmental entities to be implemented, with the noted exceptions of Table 10.1
being applied to RLPs where applicable.

Table 10.1
Mitigation Activity Basic Responsibility

Category Basic Responsibility
Preventive Activities Public

Natural Resource Protection
Activities Public (primary) and Private (secondary)

Emergency Services Activities Public
Structural Activities Public

Public Information Activities Public

Proper Protection Activities Private (primary) and Public (funding
assistance)

10.2 Selection Factors for RLPs

The selection factors to be carried out by the RLP owners are focused on alternatives that are
economically, environmentally, and technically (from an engineering perspective) feasible for
the RLP owners. Specifically, this selection factor directs the focus of activities to those actions
that can be carried out by the individual property owner.

10.3 RLP Action Plan for Property Protection Activities

The initial survey of the RLPs indicated that 15 properties meet the criteria of an RLP. Further
field examination of these properties indicated two properties (RLP Nos. 36 and 38) no longer
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required flood protection attention. The remaining 13 RLPs have potential solutions based on
preliminary hydrologic and hydraulic data and engineering analysis as shown in Table 10.2.
Depictions of some of the primary solutions are shown in Figures 10.1 through 10.3.

As shown in Table 10.2 and 10.3, RLP Nos. 24 and 37 may require governmental participation in
action for funding assistance. RLP Nos. 26, 39, 40 and 43 require public activities to modify
channels and/or retention basins.

Environmental Considerations

The implementation of the potential primary solution at a given RLP has been analyzed
according to the County of Los Angeles CEQA Guidelines.

No significant impacts are expected of possible improvements within the RLPs, assuming minor
changes to the physical condition of the property. However, temporary construction impacts
must be minimized and mitigated. Although improvements to individual RLPs may be exempted,
construction permit issuance should ensure compliance with all environmental requirements. The
storm drain/retention system, which may be implemented as a public activity, will require an
additional environmental impact evaluation to ensure CEQA compliance.

However, the permitting process and construction oversight should ensure compliance with all
applicable environmental regulations.

Financial Viability

The recommended solutions have been analyzed for their technical appropriateness, ability to be
implemented, and their regulatory compliance.

Economic analysis was conducted to assess the annual damages. Damages are governed by the
guidelines and regulations for Federal water resources projects as expressed in the U.S. Army
Corps of Engineers' Planning Guidance Manual (Engineering Regulation [ER] 1105-2-100). The
underlying purpose of the analytical procedures outlined in ER 1105-2-100 is to convert the
random nature of flood related damages to an expression of equivalent annual damage for
comparison to the amortized cost of flood mitigation. The fundamental factors behind
determinations of structural related damages under the Federal guidance are (1) depreciated
structure replacement value, (2) content-to-structure value relationships, (3) inundation levels,
(4) inundation depth-to-damage functions, (5) emergency costs relationships to structure
inundation, and (6) cleanup cost relationship to the amount of inundated surface. The results of
the analysis of these factors are ultimately incorporated into the USACOE Hydrologic
Engineering Center's (HEC) Flood Damage Analysis Package, HEC-FDA, for the determination
of equivalent annual damages.

The final factor for their possible implementation is affordability. Every recommended solution
was economically analyzed on a Benefit-to-Cost (B/C) basis (see Table 10.4) and on an
investment recovery period method to check if implementation makes economic sense (complete
details are presented in Appendix E). Implementation costs range from $6,000 to $40,000 for the
recommended solutions. B/C rations for the RLPs varied from approximately 0.5 to 11.8 with
eight properties being justified on a B/C ratio basis (greater than 1.0).
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Table 10.2
Los Angeles County

Santa Monica Mountains, Lancaster, Rowland Heights, San Gabriel Mountains, and Quartz Hill Areas RLPs

RLP
ID Causes P

ro
bl

em

N
o

P
ro

bl
em

Primary Potential Solution Alternate Solution
Santa Monica Mountains (7)

24*

Offsite drainage problem:
The property is located in
the floodplain and Flood
Hazard Zone A4. Small
private bridges and culverts
in the creek, running behind
the house, clogged with
debris, and water overflowed
to and ran along the Lobo
Canyon Road in from of the
subject property.

X
Lift the entire house with the floor slab attached; build
retaining wall higher along the creek and perform better
maintenance of the private bridge openings.

Improve creek capacity.

26

Mudflow from the hillside at
east end of the property and
along the private road within
the property.

X Construct a debris basin at the bottom of the hill and a
ditch along the private road.

Street grading and
drainage improvement.

27

Hillside drainage problem;
the property backyard is at
the bottom of hill and the
house is well above street
level.

X Grading/drainage and construct retaining wall and ditch
at the toe.

Construct terrace drain
and plant slope to
reduce erosion.
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Table 10.2
Los Angeles County

Santa Monica Mountains, Lancaster, Rowland Heights, San Gabriel Mountains, and Quartz Hill Areas RLPs

RLP
ID Causes P

ro
bl

em

N
o

P
ro

bl
em

Primary Potential Solution Alternate Solution

28 The house is located at the
low point of the street. X Construct a berm in front of driveway to divert the

water.
Street grading and
drainage improvement.

41

Front yard is lower than the
streets. On-site and off-site
flows can accumulate in the
front yard and seep into
foundation cracks.

X

Construct a berm to prevent off-site flows from entering
the property. Provide grading and drainage to avoid
water impoundment near the structure. Convert planter
to pavement near the problem area. Continue to inspect
the foundation for cracks and repair.

Grading and drainage
improvement. Construct
a v-ditch system to
redirect flows away
from the structure.

43

There is no house on the
subject property. Based on
topography, the property is
subject to runoff from the
hillside behind the property.

X
For new construction:

Grade and drain properly to divert flows. Construct
retaining wall and ditch to prevent slope failure.

N/A

45

The property is significantly
lower than the streets. No
flooding from the backyard
creek was claimed. The
problem is when it rains the
water enters the subject
property from the street.

X

Construct perimeter berms and ditches along the streets.
Divert as much street flows as possible. Collect and
convey the flows to the creek through the side yard.
Properly design catch basin and ditch to convey flows
from the front yard to the side yard. Continue to
monitor repaired foundation cracks and pumping
system for the basement.

Abandon use of
basement if problem
continues.

Lancaster (1)

42 RLP No. 42 is located within
Flood Hazard Zone A and X For new construction: N/A
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Table 10.2
Los Angeles County

Santa Monica Mountains, Lancaster, Rowland Heights, San Gabriel Mountains, and Quartz Hill Areas RLPs

RLP
ID Causes P

ro
bl

em

N
o

P
ro

bl
em

Primary Potential Solution Alternate Solution
within the floodplain of
Little Red Rock Wash.
There is no house on this
property. The existing lot is
lower than the street and
may trap floodwater.

Grade and drain properly. Fill to raise the first floor
elevation to prevent any future pumping needs.
Construct berms to prevent offsite flows from entering
the property.

Rowland Heights (1)

44
Neighboring property much
higher than the subject
property. Steep slope.

X

Extend existing side wall and provide ditch to convey
flows from the slope. Construct terraced wall to avoid
slope failure. (Construction will require neighbor’s
consent)

N/A

San Gabriel Mountains (3)

35 Hillside drainage problem. X Hillside problem, possibly with grading/drainage and
retaining wall at the toe.

Construct terrace drain
and plant slope to
reduce erosion.
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Table 10.2
Los Angeles County

Santa Monica Mountains, Lancaster, Rowland Heights, San Gabriel Mountains, and Quartz Hill Areas RLPs

RLP
ID Causes P

ro
bl

em

N
o

P
ro

bl
em

Primary Potential Solution Alternate Solution

36

1. Flooding in the channel in
front of the property after
the brush fire in 1993.
2. Flooding of the basement
due to backyard drainage
deficiency (the owner
subsequently installed drain
pipe and 6" berm at the
backyard.)

X

37 The property is located
within the floodplain. X Lift the entire house with the floor slab attached. Property acquisition

Quartz Hill (3)

38
Overf1ow from detention
basin, which has been
relocated.

X

39* The property is located in
Antelope Drainage corridor. X

(1) Improve private ditch.
(2) Construct an area-wide stormdrain and flood
retention system.

N/A
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Table 10.2
Los Angeles County

Santa Monica Mountains, Lancaster, Rowland Heights, San Gabriel Mountains, and Quartz Hill Areas RLPs

RLP
ID Causes P

ro
bl

em

N
o

P
ro

bl
em

Primary Potential Solution Alternate Solution

40*

The subject property is
located within Flood Hazard
Zone B. The lot is a local
sump for on-site flows and
any off-site flows entering
the property due to its
relatively low elevation.

X

(1) Construct an area-wide stormdrain and flood
retention system.
(2) Construct a permanent berm where off-site flows
enter the property.
(3) Install dry well or diversion to sewer to discharge
interior dry weather flows.
(4) Install a sump pump with proper design.

Elevate the house if
problem continues.

*Properties require public agency participation.
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Figure 10.1
Retaining Wall and Drainage Layout

Source: County of Los Angeles Floodplain Management Plan for Santa Monica Mountains, San Gabriel Mountains
and Quartz Hill, September 2001.
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Figure 10.2
Berm and Sump Layout

Source: County of Los Angeles Floodplain Management Plan for Santa Monica Mountains, San Gabriel Mountains
and Quartz Hill, September 2001.
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Figure 10.3
Inlet/French Drain and Drainage Layout

Source: County of Los Angeles Floodplain Management Plan for Santa Monica Mountains, San Gabriel Mountains
and Quartz Hill, September 2001.
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Table 10.3
Summary of Recommended Solutions for RLPs

Activities Recommended Solution RLPs

6.a
Construct or modify retaining
walls with proper drainage and

trash capacity.
27, 35, 43 and 44

6.b.1 Construct berms to prevent flows
from entering the property. 28, 40, 42 and 45

6.b.2 Install sump pumps to extract water
from the low lying area.

40

6.d
Construct ditches, grate inlets,

french drains, and terrace drains to
divert water away from the

structure.

41, 44 and 45

6.e Construct/modify diversion
channels within RLP. 26, 39,40 and 42

6.n
Lift entire house including floor
slab and build a new foundation

to elevate the house.
24 and 37

6.e and 4.b to 4.e
Improve private ditch. Construct

an area-wide stormdrain and
flood retention system.

39, 40 and 42
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10.4 RLP Action Plan Related to Public Activities

Table 10.5 displays the Action Plan and its activities that are or will be implemented in order to
meet the Goals, Objectives, and Policies outlined in Chapter 9. The primary responsible agencies
and schedule for each activity are listed in Table 10.5. Monitoring, evaluating, and updating
steps and schedule for the Action Plan in Table 10.5 are listed in Table 10.6.
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Table 10.4
Financial Viability of Recommended Primary Solutions

RLP
#

100-Year Event Damage Equivalent
Annual
Damage

Mitigation
Cost B/C RatioStructure Content Cleanup

24 $23,130 $15,388 $5,840 $2,050 $40,000 0.68
26 $87,357 $60,715 $52,721 $25,514 $30,000 11.25
27 $33,605 $23,356 $12,060 $8,898 $10,000 11.77
28 $16,691 $11,600 $5,990 $4,573 $10,000 6.05
35 $11,717 $8,144 $4,205 $3,229 $6,000 7.52
36 - - - - - -
37 $17,896 $11,246 $4,015 $1,549 $40,000 0.51
38 - - - - - -
39 $28,479 $14,903 $10,220 $2,462 $10,000 3.26
40 $8,671 $7,267 $3,752 $1,234 $41,000 0.40
41 $56,406 $47,274 $9,686 $6,753 $16,000 5.58
42 $31,330 $26,258 $5,380 $3,788 $0 -
43 $66,214 $55,495 $11,370 $7,912 $0 -
44 $25,263 $21,173 $4,338 $2,877 $23,000 1.65
45 $11,184 $9,373 $4,840 $1,481 $15,000 1.31
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Table 10.5
Action Plan of the FMP for RLPs

Activity

Responsible Department

Schedule

Public Works Department

C
ou

nt
y

Em
er

ge
nc

y
O

pe
ra

tio
ns

C
en

te
r

C
ou
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D
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n
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lG
ro

up
s

Maintain Emergency Operations Master Plan and
Procedures X X X Ongoing

Designate staff responsible for working with RLPs
during the permitting process from planning,
building/safety, development, and environmental
divisions

X X Completed

Ensure awareness of RLP owners on environmental
sensitivities specific to their area X X X Ongoing

Establish standards and procedures for mitigation of
temporary construction impacts X X X Completed

Develop and implement a joint watershed ecosystem
restoration program X X Ongoing

Identify flood-warning systems for properties
situated where such systems can be beneficially
employed

X X X X X X X Ongoing

Conduct a stormwater facilities condition assessment
program to identify the physical and hydraulic
condition of the system and to support infrastructure
management needs

X X X Ongoing
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Table 10.5
Action Plan of the FMP for RLPs

Activity

Responsible Department

Schedule

Public Works Department

C
ou

nt
y

Em
er

ge
nc

y
O

pe
ra

tio
ns

C
en

te
r

C
ou

nt
y

R
eg

io
na

l
Pl

an
ni

ng
D

ep
ar

tm
en

t
C

ou
nt

y
Pa

rk
sa

nd
R

ec
re

at
io

n
W

at
er

sh
ed

M
an

ag
em

en
t

D
iv

is
io

n
B

ui
ld

in
g

&
Sa

fe
ty

D
iv

is
io

n

D
es

ig
n

D
iv

is
io

n

Pr
og

ra
m

D
ev

el
op

m
en

t
D

iv
is

io
n

Fl
oo

d
M

ai
nt

en
an

ce
D

iv
is

io
n

D
is

as
te

rA
ss

is
ta

nc
e

G
ro

up
W

at
er

R
es

ou
rc

es
D

iv
is
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Develop and maintain a list of priority maintenance-
related flood problem sites X Ongoing

Conduct annual maintenance at priority maintenance-
related flood problem sites prior to the wet season X Ongoing

Refine the use of the Plan Check and Inspection System
(PCIS) to track "high risk properties" and ensure that
drainage is adequately addressed through the plan
check process

X X X Ongoing

The Flood Hazard Mitigation Coordinator shall flag
Repetitive Loss Properties in the PCIS database for
review and approval of building permit applications

X Ongoing

Investigate RLPs and annually notify RLP owners
regarding local flood hazards and proper protection
activities, provide technical advice regarding flood
protection and flood preparedness, and distribute a
revised RLP questionnaire to new RLPs

X X Ongoing

Identify and maintain a list of "high risk properties" that
could be acquired for conversion into open space X X X Ongoing
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Table 10.5
Action Plan of the FMP for RLPs

Activity

Responsible Department

Schedule

Public Works Department
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Establish standards and/or incentives for the use of
structural and non-structural techniques that mitigate
flood-hazards and manage storrnwater pollution

X Ongoing

Continue to require environmental review in the
development process to provide for the protection of
natural resources

X X X Ongoing

Encourage the application of biological resource
measures for the control of stormwater and erosion to
the best of their applicable limits with regards to other
safety factors such as fire control

X X X Ongoing

Make sand bags available to flood risk property owners
during the wet season, provide notifications of the
availability of these materials, and track the distribution
of the materials

X X Ongoing

Storm drain, open channel, and flood retention basin
improvements X X X X X X Ongoing

Identify possible sources of funding and provide this
information to RLP owners X X X Ongoing
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Table 10.5
Action Plan of the FMP for RLPs

Activity

Responsible Department

Schedule

Public Works Department
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Continue to investigate RLPs as they are identified by FEMA
and update the RLP and high-risk property list. Annually notify
RLP owners regarding local flood hazards and proper protection
activities, provide technical advice regarding flood protection
and flood preparedness, and distribute a revised RLP
questionnaire to new RLPs.

X X Ongoing

Develop and distribute flood protection information and
materials to property owners and developers in high-risk areas. X X Ongoing

Provide public education about maintaining the stormwater
system free of debris. X X X Ongoing

Maintain the County's web page to provide emergency
preparedness information to the general public and media X X Ongoing

Distribute information regarding flood prevention and flood
insurance at emergency operations and emergency preparedness
events.

X X X Ongoing

Continue implementing the County's Annual Emergency
Preparedness Fair. X X X Annual
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Table 10.6
Monitoring, Evaluating, and Updating the Plan

Monitoring

Public Works Department
 Send out RLP outreach letters annually prior to October 15
 Visit RLP sites annually by end of October
 Meetings and phone calls to RLPs to be conducted on an as needed basis
 Prepare quarterly monitoring reports

Evaluating

Public Works Department
 Evaluate any change in the nature or magnitude of risk outcomes that have occurred annually prior to October 15
 Check for changed watershed characteristics affecting hydrology and hydraulics annually prior to October 15
 Assess review of goals and objectives for continued applicability by the end of October
 Prepare evaluation reports annually by the end of October

Updating

Public Works Department
 Collect monitoring and evaluation reports annually at the end of October
 Determine effectiveness and revise as needed
 Update Plan and initiate monitoring and evaluation as needed
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HYDROLOGY 
To support the FMP update, WRC conducted hydrology analyses for RLP Nos. 40, 41, 42, 43, 44 and 45.  
The analyses were performed because these RLPs were not identified in the prior FMP for the Santa 
Monica Mountains, San Gabriel Mountains, Lancaster, Rowland Heights and Quartz Hill areas of Los 
Angeles County; therefore, existing hydrology analyses were not available.   

The primary purpose of the analysis was to determine the County of Los Angeles Capital Flood discharge 
in the watershed sub-area (drainage area) of each RLP.  The methodology used primarily depends on 
three factors:  (1) drainage area, (2) runoff coefficient of the area and (3) rainfall intensity.  The drainage 
area was delineated on the United States Geological Survey (USGS) topographic map of the area.   The 
runoff coefficient and rainfall intensity were determined from the Hydrology Manual of the Los Angeles 
County Department of Public Works, drainage area map and data gathered from field visits. The results of 
the analysis are included in Table 4.2 of the FMP update. 

Additionally, a flood flow frequency analysis was performed for the RLPs using the methodology 
described in USGS Bulletin #17B, Guidelines for Determining Flood Flow Frequency.  Data from the 
USGS gaging station at Arroyo Seco (Station No. 11098000) was used to support the analysis.  The 
results of the flood frequency analysis are included in Table 3.1 of the FMP update. 

The following analysis results and interim results are included in the remainder of this appendix: 

Drainage Map Page 2 
50-year, 24-hour Isohyet Map Page 3 RLP 40 
Tc (Time of Concentration) Calculation Result Page 4 
Drainage Map Page 5 
50-year, 24-hour Isohyet Map Page 6 RLP 41 
Tc (Time of Concentration) Calculation Result Page 7 
Drainage Map Page 8 
50-year, 24-hour Isohyet Map Page 9 RLP 42 
Tc (Time of Concentration) Calculation Result Page 10 
Drainage Map Page 11 
50-year, 24-hour Isohyet Map Page 12 RLP 43 
Tc (Time of Concentration) Calculation Result Page 13 
Drainage Map Page 14 
Parcel Map (Office of the Assessor) Page 15 
50-year, 24-hour Isohyet Map Page 16 

RLP 44 

Tc (Time of Concentration) Calculation Result Page 17 
Drainage Map Page 18 
50-year, 24-hour Isohyet Map Page 19 RLP 45 
Tc (Time of Concentration) Calculation Result Page 20 

RLP Nos. 
40 - 45 Flood Flow Frequency Analysis Page 21 
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Concentration Point near RLP 40    
 
Area= 405.5 acres 
 
Q= 19cfs / 40acres * 405.5acres = 193 cfs 
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Concentration Point near RLP 42  
 
Area= 194 acres  
 
Q= 15 cfs / 40 acres * 194 acres= 73 cfs 
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------------------------------- 
Bulletin 17B Frequency Analysis 
    06 Jul 2007   08:08 AM 
------------------------------- 
 
 
--- Input Data --- 
 
Analysis Name: Arroyo Seco 
Description:  
 
Data Set Name: Arroyo Seco 
DSS File Name: X:\WRC\LA RLP\FFF 11098000\FFF_11098000.dss 
DSS Pathname: /ARROYO SECO/PASADENA CA/FLOW-ANNUAL PEAK/01jan1900/IR-CENTURY/USGS/ 
 
Report File Name: X:\WRC\LA RLP\FFF 11098000\Bulletin17bResults\Arroyo_Seco\Arroyo_Seco.rpt 
XML File Name: X:\WRC\LA RLP\FFF 11098000\Bulletin17bResults\Arroyo_Seco\Arroyo_Seco.xml 
 
 
Skew Option: Use Weighted Skew 
Regional Skew: 0.0 
Regional Skew MSE: 0.302 
Round adopted skew to nearest tenth 
 
Plotting Position Type: Weibull 
Upper Confidence Level: 0.05 
Lower Confidence Level: 0.95 
 
Round ordinate values to 3 significant digits 
Display ordinate values using 0 digits in fraction part of value 
 
--- End of Input Data --- 
 
 
 
--- Preliminary Results --- 
 
Note: Adopted skew equals station skew and preliminary  
frequency statistics are for the conditional frequency curve  
because of zero or missing events. 
 
 
<< Frequency Curve >> 
 
Arroyo Seco 
 
--------------------------------------------------------------- 
|  Computed   Expected   |  Percent   |   Confidence Limits   | 
|   Curve    Probability |   Chance   |       0.05       0.95 | 
| FLOW-ANNUAL PEAK, CFS  | Exceedance | FLOW-ANNUAL PEAK, CFS | 
|------------------------|------------|-----------------------| 
|     16,700      18,200 |     0.2    |     28,600     10,700 | 
|     12,200      13,100 |     0.5    |     20,200      8,110 | 
|      9,370       9,930 |     1.0    |     15,000      6,370 | 
|      6,960       7,280 |     2.0    |     10,800      4,860 | 
|      4,380       4,520 |     5.0    |      6,450      3,180 | 
|      2,860       2,910 |    10.0    |      4,020      2,140 | 
|      1,660       1,680 |    20.0    |      2,240      1,280 | 
|        554         554 |    50.0    |        702        437 | 
|        168         166 |    80.0    |        217        125 | 
|         87          84 |    90.0    |        117         61 | 
|         49          47 |    95.0    |         69         33 | 
|         16          15 |    99.0    |         25          9 | 
|------------------------|------------|-----------------------| 
 
 
 
 
<< Conditional Statistics >> 
 
Arroyo Seco 
 
--------------------------------------------------------------- 
|        Log Transform:        |                              | 
|    FLOW-ANNUAL PEAK, CFS     |       Number of Events       | 
|------------------------------|------------------------------| 
|  Mean                2.7150  |  Historic Events          0  | 
|  Standard Dev        0.5941  |  High Outliers         0     | 
|  Station Skew       -0.2846  |  Low Outliers          0     | 
|  Regional Skew       0.0000  |  Zero Events           0     | 
|  Weighted Skew          ---  |  Missing Events        1     | 
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|  Adopted Skew       -0.2846  |  Systematic Events       93  | 
|------------------------------|------------------------------| 
 
 
 
<< Conditional Probability Adjusted Ordinates >> 
 
 
<< Frequency Curve >> 
 
Arroyo Seco 
 
--------------------------------------------------------------- 
|  Computed   Expected   |  Percent   |   Confidence Limits   | 
|   Curve    Probability |   Chance   |       0.05       0.95 | 
| FLOW-ANNUAL PEAK, CFS  | Exceedance | FLOW-ANNUAL PEAK, CFS | 
|------------------------|------------|-----------------------| 
|     16,600         --- |     0.2    |        ---        --- | 
|     12,200         --- |     0.5    |        ---        --- | 
|      9,330         --- |     1.0    |        ---        --- | 
|      6,930         --- |     2.0    |        ---        --- | 
|      4,360         --- |     5.0    |        ---        --- | 
|      2,840         --- |    10.0    |        ---        --- | 
|      1,650         --- |    20.0    |        ---        --- | 
|        543         --- |    50.0    |        ---        --- | 
|        160         --- |    80.0    |        ---        --- | 
|         79         --- |    90.0    |        ---        --- | 
|         41         --- |    95.0    |        ---        --- | 
|        ---         --- |    99.0    |        ---        --- | 
|------------------------|------------|-----------------------| 
 
--- End of Preliminary Results --- 
 
 
 
 
--- Final Results --- 
 
<< Plotting Positions >> 
 
Arroyo Seco 
--------------------------------------------------------------- 
|     Events Analyzed      |          Ordered Events          | 
|                    FLOW  |       Water       FLOW  Weibull  | 
| Day Mon Year        CFS  |  Rank  Year        CFS  Plot Pos | 
|--------------------------|----------------------------------| 
|  20 Feb 1914      5,800  |    1   1938      8,620    1.06   | 
|  03 Feb 1915        634  |    2   1969      8,540    2.13   | 
|  17 Jan 1916      3,150  |    3   1914      5,800    3.19   | 
|  24 Dec 1916        760  |    4   1943      5,660    4.26   | 
|  10 Mar 1918        570  |    5   1978      5,360    5.32   | 
|  11 Feb 1919         92  |    6   1998      4,380    6.38   | 
|  02 Mar 1920        450  |    7   1973      3,740    7.45   | 
|  13 Mar 1921        650  |    8   2005      3,540    8.51   | 
|  19 Dec 1921      2,800  |    9   1966      3,160    9.57   | 
|  13 Dec 1922        370  |   10   1916      3,150   10.64   | 
|  26 Mar 1924         81  |   11   1980      3,080   11.70   | 
|  04 Apr 1925        210  |   12   1922      2,800   12.77   | 
|  07 Apr 1926      1,450  |   13   1983      2,640   13.83   | 
|  16 Feb 1927      1,400  |   14   1935      2,000   14.89   | 
|  04 Feb 1928        298  |   15   1944      1,800   15.96   | 
|  04 Apr 1929        155  |   16   1995      1,730   17.02   | 
|  03 May 1930        143  |   17   1968      1,720   18.09   | 
|  03 Feb 1931        151  |   18   1993      1,710   19.15   | 
|  28 Dec 1931        480  |   19   1992      1,710   20.21   | 
|  19 Jan 1933        ---  |   20   1967      1,530   21.28   | 
|  01 Jan 1934        950  |   21   1962      1,500   22.34   | 
|  17 Oct 1934      2,000  |   22   1926      1,450   23.40   | 
|  12 Feb 1936        706  |   23   1927      1,400   24.47   | 
|  06 Feb 1937        640  |   24   1941      1,340   25.53   | 
|  02 Mar 1938      8,620  |   25   1971      1,330   26.60   | 
|  18 Dec 1938        375  |   26   1945      1,210   27.66   | 
|  08 Jan 1940        452  |   27   2006      1,120   28.72   | 
|  20 Feb 1941      1,340  |   28   1952      1,090   29.79   | 
|  10 Dec 1941        146  |   29   1934        950   30.85   | 
|  23 Jan 1943      5,660  |   30   1991        921   31.91   | 
|  22 Feb 1944      1,800  |   31   1956        815   32.98   | 
|  11 Nov 1944      1,210  |   32   1961        769   34.04   | 
|  30 Mar 1946        680  |   33   1917        760   35.11   | 
|  25 Dec 1946        600  |   34   1958        715   36.17   | 
|  29 Apr 1948         45  |   35   1936        706   37.23   | 
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|  20 Jan 1949         35  |   36   2004        705   38.30   | 
|  10 Nov 1949        150  |   37   1946        680   39.36   | 
|  29 Apr 1951         12  |   38   1970        668   40.43   | 
|  16 Jan 1952      1,090  |   39   1921        650   41.49   | 
|  02 Dec 1952         49  |   40   1937        640   42.55   | 
|  24 Jan 1954        571  |   41   1915        634   43.62   | 
|  30 Apr 1955        107  |   42   1981        627   44.68   | 
|  26 Jan 1956        815  |   43   1982        615   45.74   | 
|  23 Feb 1957        158  |   44   1947        600   46.81   | 
|  03 Apr 1958        715  |   45   1976        590   47.87   | 
|  16 Feb 1959        351  |   46   1996        584   48.94   | 
|  12 Jan 1960        170  |   47   1954        571   50.00   | 
|  06 Nov 1960        769  |   48   1918        570   51.06   | 
|  11 Feb 1962      1,500  |   49   1997        569   52.13   | 
|  09 Feb 1963        464  |   50   1975        535   53.19   | 
|  21 Jan 1964        182  |   51   2000        509   54.26   | 
|  09 Apr 1965        194  |   52   1932        480   55.32   | 
|  22 Nov 1965      3,160  |   53   1963        464   56.38   | 
|  06 Dec 1966      1,530  |   54   1988        457   57.45   | 
|  19 Nov 1967      1,720  |   55   1940        452   58.51   | 
|  25 Jan 1969      8,540  |   56   1920        450   59.57   | 
|  28 Feb 1970        668  |   57   2003        433   60.64   | 
|  29 Nov 1970      1,330  |   58   1974        390   61.70   | 
|  24 Dec 1971        222  |   59   1939        375   62.77   | 
|  11 Feb 1973      3,740  |   60   1923        370   63.83   | 
|  08 Mar 1974        390  |   61   1959        351   64.89   | 
|  06 Mar 1975        535  |   62   2001        348   65.96   | 
|  09 Feb 1976        590  |   63   1928        298   67.02   | 
|  09 May 1977        230  |   64   1977        230   68.09   | 
|  04 Mar 1978      5,360  |   65   1972        222   69.15   | 
|  21 Feb 1979        193  |   66   1984        217   70.21   | 
|  16 Feb 1980      3,080  |   67   1986        213   71.28   | 
|  29 Jan 1981        627  |   68   1925        210   72.34   | 
|  17 Mar 1982        615  |   69   1965        194   73.40   | 
|  02 Mar 1983      2,640  |   70   1979        193   74.47   | 
|  25 Dec 1983        217  |   71   1964        182   75.53   | 
|  16 Dec 1984        139  |   72   1960        170   76.60   | 
|  30 Jan 1986        213  |   73   1990        163   77.66   | 
|  05 Jan 1987         13  |   74   1957        158   78.72   | 
|  29 Feb 1988        457  |   75   1989        155   79.79   | 
|  16 Dec 1988        155  |   76   1929        155   80.85   | 
|  17 Feb 1990        163  |   77   1931        151   81.91   | 
|  01 Mar 1991        921  |   78   1950        150   82.98   | 
|  11 Feb 1992      1,710  |   79   1942        146   84.04   | 
|  17 Jan 1993      1,710  |   80   1930        143   85.11   | 
|  07 Feb 1994        129  |   81   1985        139   86.17   | 
|  10 Jan 1995      1,730  |   82   1994        129   87.23   | 
|  21 Feb 1996        584  |   83   1955        107   88.30   | 
|  22 Dec 1996        569  |   84   1919         92   89.36   | 
|  23 Feb 1998      4,380  |   85   1924         81   90.43   | 
|  09 Feb 1999         62  |   86   1999         62   91.49   | 
|  20 Feb 2000        509  |   87   1953         49   92.55   | 
|  13 Feb 2001        348  |   88   1948         45   93.62   | 
|  28 Jan 2002         41  |   89   2002         41   94.68   | 
|  12 Feb 2003        433  |   90   1949         35   95.74   | 
|  26 Feb 2004        705  |   91   1987         13   96.81   | 
|  09 Jan 2005      3,540  |   92   1951         12   97.87   | 
|  02 Jan 2006      1,120  |   93   1933          0   98.94   | 
|--------------------------|----------------------------------| 
 
 
 
<< Outlier Tests >> 
--------------------------------------------------------------- 
<< Low Outlier Test >> 
----------------------- 
 Based on 92 events, 10 percent outlier test value K(N) = 2.989 
              0 low outlier(s) identified below test value of 9 
 
Based on statistics after 0 zero events and 1 missing events were deleted. 
 
 
----------------------- 
<< High Outlier Test >> 
----------------------- 
 Based on 92 events, 10 percent outlier test value K(N) = 2.989 
        0 high outlier(s) identified above test value of 30,953 
--------------------------------------------------------------- 
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<< Skew Weighting >> 
--------------------------------------------------------------- 
Based on 93 events, mean-square error of station skew =   0.071 
Default or input mean-square error of regional skew =     0.302 
--------------------------------------------------------------- 
 
 
<< Frequency Curve >> 
 
Arroyo Seco 
--------------------------------------------------------------- 
|  Computed   Expected   |  Percent   |   Confidence Limits   | 
|   Curve    Probability |   Chance   |       0.05       0.95 | 
| FLOW-ANNUAL PEAK, CFS  | Exceedance | FLOW-ANNUAL PEAK, CFS | 
|------------------------|------------|-----------------------| 
|     26,600      30,100 |     0.2    |     48,300     16,500 | 
|     17,600      19,300 |     0.5    |     30,400     11,300 | 
|     12,500      13,500 |     1.0    |     20,700      8,300 | 
|      8,610       9,100 |     2.0    |     13,600      5,910 | 
|      4,920       5,100 |     5.0    |      7,320      3,540 | 
|      2,990       3,060 |    10.0    |      4,230      2,230 | 
|      1,640       1,660 |    20.0    |      2,200      1,270 | 
|        519         519 |    50.0    |        656        410 | 
|        164         162 |    80.0    |        212        123 | 
|         90          88 |    90.0    |        120         64 | 
|         55          53 |    95.0    |         76         37 | 
|         22          20 |    99.0    |         32         13 | 
|------------------------|------------|-----------------------| 
 
 
 
<< Conditional Statistics >> 
 
Arroyo Seco 
 
--------------------------------------------------------------- 
|        Log Transform:        |                              | 
|    FLOW-ANNUAL PEAK, CFS     |       Number of Events       | 
|------------------------------|------------------------------| 
|  Mean                2.7150  |  Historic Events          0  | 
|  Standard Dev        0.5941  |  High Outliers         0     | 
|  Station Skew       -0.2846  |  Low Outliers          0     | 
|  Regional Skew       0.0000  |  Zero Events           0     | 
|  Weighted Skew      -0.2301  |  Missing Events        1     | 
|  Adopted Skew        0.0000  |  Systematic Events       93  | 
|------------------------------|------------------------------| 
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Address 4250 W Avenue K8
Lancaster, CA 93536
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RLP 40 
 
 
1.  ADDRESS 
4250 W AVENUE K8 
LANCASTER CA  93536-5031 
 
2.  FIELD OBSERVATIONS 
The subject property lies below street elevation and receives runoff from the street during 
rain events. Furthermore, the subject property receives runoff from both directions of the 
street (the street forms a local low point in front of the subject property).  Runoff received 
at the subject property tends to collect because the neighboring property is at a higher 
elevation.   

The property owner has implemented partial solutions to the drainage problem, including: 

• Raising the elevation of the entry. 

• Building a 1-foot high wall along the front and side of the property. 

• Raising the living room of the house. 

• Installing a portable sump pump (see drawing) to evacuate the water. 

 
3.  FIELD RECOMMENDATIONS 
Based on field observations and engineering judgment, WRC made the following 
recommendations to the owner: 

• Stabilize the entry with rock or concrete blocks under the dirt. 

• Install a permanent automatic control pump so that it activates if water reaches 
a predetermined level of 1 or 2 inches. 

• Complete and raise the 1’ high side wall 

• Install a dry well with dimensions of 2’ or 3’ diameter, 10’ or 15’ depth to 
receive discharge. Connect the washer and bath flow to the dry well. 
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RLP 41 
 
 

1.  ADDRESS 
29324 WAGON RD 
AGOURA CA  91301-2737 

2.  FIELD OBSERVATIONS 
The subject property is located adjacent to a higher neighboring property and receives 
runoff that can seep into the house.  A former problem is that runoff from the roof enters 
planters in front of the house. The owner has installed pipes and drains in the planters to 
evacuate the water from the planters. 

Street level is higher than the subject property, potentially creating a condition where 
runoff could enter from the street.  However, the owner indicated that an existing storm 
drain adequately captures flows from the street. 

3.  FIELD RECOMMENDATIONS 
No field recommendations were made for this RLP. 
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Lancaster, CA 93535
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RLP 42 
 

1.  ADDRESS 
5364 E AVENUE G 
LANCASTER CA  93535-7815  

2.  FIELD OBSERVATIONS 

There is no residential structure on the subject property. The subject property lies below 
street elevation and receives runoff from the street during rain events. Furthermore, the 
subject property receives runoff from both directions of the street (the street forms a local 
low point in front of the subject property).  Additionally, the subject property has berms 
on the sides which serve to collect the runoff.    

3.  FIELD RECOMMENDATIONS 
No field recommendations were made for this RLP. 
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Address 2412 S Robert Rd
Rowland Heights, CA 91748



Floodplain Management Plan for Repetitive Loss Properties 
Santa Monica Mountains, San Gabriel Mountains, Lancaster,  
Rowland Heights and Quartz Hill 

 

 
 

RLP 44 
 

1.  ADDRESS 
2412 ROBERT RD 
ROWLAND HEIGHTS CA  91748-3286  

2.  FIELD OBSERVATIONS 
The neighboring property is higher in elevation than the subject property; therefore, 
runoff flows from the neighboring property and collects at the garage and yard of the 
subject property. Water also collects at the garage from street runoff. 

3.  FIELD RECOMMENDATIONS 
No field recommendations were made for this RLP. 
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    Address: 25619 Timpangos Dr. 

    City, State: Calabasas, CA 
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Address 25619 Timpangos Dr
Calabasas, CA 91302



Floodplain Management Plan for Repetitive Loss Properties 
Santa Monica Mountains, San Gabriel Mountains, Lancaster,  
Rowland Heights and Quartz Hill 

 

 
 

RLP 45 
 

1.  ADDRESS 
25619 TIMPANGOS DR 
CALABASAS CA  91302-2163  

2.  FIELD OBSERVATIONS 

The subject property lies below street elevation and receives runoff from the street during 
rain events.  

The property owner has implemented partial solutions to the drainage problem, including: 

• Installing a catch basin and creating a drainage pathway for street runoff to 
flow to the creek. 

• Draining water from the garage. 

• Pumping water from the basement. 

The owner indicated that flooding from the creek to the subject property has not 
occurred. 

3.  FIELD RECOMMENDATIONS 
Based on field observations and engineering judgment, WRC made the following 
recommendations to the owner: 

• Install an additional catch basin closer to the street with increased capacity.  
The existing catch basin does not appear to be sufficient. 

• Seal the walls of the house to prevent seepage, especially the walls adjacent to 
the yard area. 
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Environmental Checklist Form 

1 Project title: The County of Los Angeles Floodplain Management Plan for 
Repetitive Loss Properties 

2 Lead agency name and address:  
The County of Los Angeles - Department of Public Works  
900 S. Fremont Ave.  
Alhambra, CA 91803 

3 Contact person and phone number: Lan Weber 
WRC Consulting Services, Inc.  
1800 E. Garry Avenue, Suite 213  
Santa Ana, California 92705 
(949) 833-8388 

4 Project location: Malibu Lake, Agoura, CA 

5 Project sponsor's name and address:  
The County of Los Angeles - Department of Public Works  
900 S. Fremont Ave. 
Alhambra, CA 91803 

6 General plan designation:  

7 Zoning: 

8 Description of project: (Describe the whole action involved, including but not 
limited to later phases of the project, and any secondary, support, or off-site 
features necessary for its implementation. Attach additional sheets if necessary.) 

Various homes in the Santa Monica Mountains, San Gabriel Mountains, 
Lancaster, Rowland Heights and Quartz Hill areas have experienced property loss 
or damage due to repetitive flood events.  Each property is relatively small in area 
and is characterized by individual site conditions. The existing environments are 
primarily the residential structures, but include yards and landscaping, as well as 
driveways, streets, other hardscaped areas, and adjacent hillsides. 

Proposed site improvements include construction of v-ditches and small berms; 
vertical extension of retaining walls; clean up and maintenance of v-ditches, open 
channels, trash racks, storm drains and similar structures. Some sites may require 
regrading of manufactured slopes or construction of ground-level water 
conveyance structures.. 

9 Surrounding land uses and setting: Briefly describe the project's surroundings:  

Santa Monica Mountains - Surrounding land uses are residential development 
and open space. The general setting is the slopes and upland areas of the Santa 
Monica Mountains. 
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San Gabriel Mountains - Surrounding land uses are residential development and 
open space. The general setting is the slopes and upland areas of the San Gabriel 
Mountains. 

Quartz Hill - Surrounding land uses are residential development and open space. 
The general setting is the high desert near Palmdale. 

Lancaster - Surrounding land uses are residential development and open space.  
Lancaster’s elevation is 2,500 feet above sea level on a high, flat valley 
surrounded by mountain ranges. 

Rowland Heights - Surrounding land uses are residential development and open 
space.  The elevation is 540 feet above sea level.  It is loosely bounded by the 
Puente Hills to the south and San Jose Hills to the north-northeast.  

10 Other public agencies whose approval is required (e.g., permits, financing 
approval, or participation agreement.) - Not applicable to FMP 
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED: 
 
The environmental factors checked below would be potentially affected by this project, 
involving at least one impact that is a "Potentially Significant Impact" as indicated by the 
checklist on the following pages. 

Aesthetics - The proposed improvements require raising the houses. This may affect the 
visual character and quality of the various homesites and the neighborhood in general. 

Biological - The proposed improvements, if not confined to the house and surrounding 
properties, could affect flows in adjacent drainages, including alteration of the drainages. 
Improvements outside landscape and hardscape areas could also potentially affect sensitive 
species. 

Cultural - The proposed improvements could result in the alteration of potentially historical 
homes. 

 

□ Aesthetics □ Agriculture Resources □ Air Quality 

□ Biological Resources □ Cultural Resources □ Geology /Soils 

□ Hazards & Hazardous 
Materials □ Hydrology / Water Quality □ Land Use / Planning 

□ Mineral Resources □ Noise □ Population / Housing 

□ Public Services □ Recreation □ Transportation/Traffic 

□ Utilities / Service Systems □ Mandatory Findings of Significance   
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DETERMINATION: (To be completed by the Lead Agency).  On the basis of this initial 
evaluation: 
 

□ 
 
I find that the proposed project COULD NOT have a significant effect on the environment, and a 
NEGATIVE DECLARATION will be prepared. 
 

□ 

 
I find that although the proposed project could have a significant effect on the environment, there will 
not be a significant effect in this case because revisions in the project have been made by or agreed to 
by the project proponent. A MITIGATED NEGATIVE DECLARATION will be prepared. 
 

□ 
 
I find that the proposed project MAY have a significant effect on the environment, and an 
ENVIRONMENTAL IMPACT REPORT is required. 
 

□ 

 
I find that the proposed project MAY have a "potentially significant impact" or "potentially 
significant unless mitigated" impact on the environment, but at least one effect 1) has been 
adequately analyzed in an earlier document pursuant to applicable legal standards, and 2) has been 
addressed by mitigation measures based on the earlier analysis as described on attached sheets. An 
ENVIRONMENTAL IMPACT REPORT is required, but it must analyze only the effects that remain 
to be addressed. 
 

□ 

 
I find that although the proposed project could have a significant effect on the environment, because 
all potentially significant effects (a) have been analyzed adequately in an earlier EIR or NEGATIVE 
DECLARATION pursuant to applicable standards, and (b) have been avoided or mitigated pursuant 
to that earlier EIR or NEGATIVE DECLARATION, including revisions or mitigation measures that 
are imposed upon the proposed project, nothing further is required. 
 

 
 
 
 

 
Signature Date 
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EVALUATION OF ENVIRONMENTAL IMPACTS: 
 
1) A brief explanation is required for all answers except "No Impact" answers that are 

adequately supported by the information sources a lead agency cites in the parentheses 
following each question. A "No Impact" answer is adequately supported if the referenced 
information sources show that the impact simply does not apply to projects like the one 
involved (e.g., the project falls outside a fault rupture zone). A "No Impact" answer 
should be explained where it is based on project-specific factors as well as general 
standards (e.g., the project will not expose sensitive receptors to pollutants, based on a 
project-specific screening analysis). 

 
2) All answers must take account of the whole action involved, including off-site as well as 

on-site, cumulative as well as project-level, indirect as well as direct, and construction 
as well as operational impacts. 

 
3) Once the lead agency has determined that a particular physical impact may occur, then 

the checklist answers must indicate whether the impact is potentially significant, less 
than significant with mitigation, or less than significant. "Potentially Significant Impact" 
is appropriate if there is substantial evidence that an effect may be significant. If there 
are one or more "Potentially Significant Impact" entries when the determination is made, 
an EIR is required. 

 
4) "Negative Declaration: Less Than Significant With Mitigation Incorporated" applies 

where the incorporation of mitigation measures has reduced an effect from "Potentially 
Significant Impact" to a "Less Than Significant Impact." The lead agency must describe 
the mitigation measures, and briefly explain how they reduce the effect to a less than 
significant level (mitigation measures from Section XVII, "Earlier Analyses," may be 
cross-referenced). 

 
5) Earlier analyses may be used where, pursuant to the tiering, program EIR, or other CEQA 

process, an effect has been adequately analyzed in an earlier EIR or negative declaration. 
Section 15063(c)(3)(D). In this case, a brief discussion should identify the following: 

 
a) Earlier Analysis Used. Identify and state where they are available for review. 
 
b) Impacts Adequately Addressed. Identify which effects from the above checklist 

were within the scope of and adequately analyzed in an earlier document pursuant 
to applicable legal standards, and state whether such effects were addressed by 
mitigation measures based on the earlier analysis. 

 
 
c) Mitigation Measures. For effects that are "Less than Significant with Mitigation 

Measures Incorporated," describe the mitigation measures which were 
incorporated or refined from the earlier document and the extent to which they 
address site-specific conditions for the project. 
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6) Lead agencies are encouraged to incorporate into the checklist references to information 

sources for potential impacts (e.g., general plans, zoning ordinances). Reference to a 
previously prepared or outside document should, where appropriate, include a reference to 
the page or pages where the statement is substantiated. 

 
7) Supporting Information Sources: A source list should be attached, and other sources used 

or individuals contacted should be cited in the discussion. 
 
8) This is only a suggested form, and lead agencies are free to use different formats; 

however, lead agencies should normally address the questions from this checklist that 
are relevant to a project's environmental effects in whatever format is selected. 

 
9) The explanation of each issue should identify: 

a) the significance criteria or threshold, if any, used to evaluate each question; and 
b) the mitigation measure identified, if any, to reduce the impact to less than 

significance 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

I.  AESTHETICS -- Would the project: 
Have a substantial adverse effect on a scenic 
vista? □ □ □ □ 
Substantially damage scenic resources, 
including, but not limited to, trees, rock 
outcroppings, and historic buildings within a 
state scenic highway? 

□ □ □ □ 

Substantially degrade the existing visual 
character or quality of the site and its 
surroundings? 

□ □ □ □ 

Create a new source of substantial light or 
glare which would adversely affect day or 
nighttime views in the area? 

□ □ □ □ 

II. AGRICULTURE RESOURCES: In determining whether impacts to agricultural resources are significant 
environmental effects, lead agencies may refer to the California Agricultural Land Evaluation and Site 
Assessment Model (1997) prepared by the California Dept. of Conservation as an optional model to use in 
assessing impacts on agriculture and farmland. Would the project: 
Convert Prime Farmland, Unique Farmland, 
or Farmland of Statewide Importance 
(Farmland), as shown on the maps prepared 
pursuant to the Farmland Mapping and 
Monitoring Program of the California 
Resources Agency, to non-agricultural use? 

□ □ □ □ 

Conflict with existing zoning for agricultural 
use, or a Williamson Act contract? □ □ □ □ 

III. AIR QUALITY:  Where available, the significance criteria established by the applicable air quality 
management or air pollution control district may be relied upon to make the following determinations. Would the 
project: 

a) Conflict with or obstruct 
implementation of the applicable air 
quality plan? 

□ □ □ □ 

b) Violate any air quality standard or 
contribute substantially to an existing or 
projected air quality violation? 

□ □ □ □ 

c) Result in a cumulatively considerable net 
increase of any criteria pollutant for which 
the project region is non-attainment under 
an applicable federal or state ambient air 
quality standard (including releasing 
emissions which exceed quantitative 
thresholds for ozone precursors)? 

□ □ □ □ 

d) Expose sensitive receptors to substantial 
pollutant concentrations? □ □ □ □ 
e) Create objectionable odors affecting a 
substantial number of people? □ □ □ □ 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

IV. BIOLOGICAL RESOURCES: Would the project: 
a) Have a substantial adverse effect, either 
directly or through habitat modifications, on 
any species identified as a candidate, 
sensitive, or special status species in local or 
regional plans, policies, or regulations, or by 
the California Department of Fish and Game 
or U.S. Fish and Wildlife Service? 

□ □ □ □ 

b) Have a substantial adverse effect on any 
riparian habitat or other sensitive natural 
community identified in local or regional 
plans, policies, regulations or by the 
California Department of Fish and Game or 
US Fish and Wildlife Service? 

□ □ □ □ 

c) Have a substantial adverse effect on 
federally protected wetlands as defined by 
Section 404 of the Clean Water Act 
(including, but not limited to, marsh, vernal 
pool, coastal, etc.) through direct removal, 
filling, hydrological interruption, or other 
means? 

□ □ □ □ 

d) Interfere substantially with the movement 
of any native resident or migratory fish or 
wildlife species or with established native 
resident or migratory wildlife corridors, or 
impede the use of native wildlife nursery 
sites? 

□ □ □ □ 

e) Conflict with any local policies or 
ordinances protecting biological resources, 
such as a tree preservation policy or 
ordinance? 

□ □ □ □ 

f) Conflict with the provisions of an 
adopted Habitat Conservation Plan, Natural 
Community Conservation Plan, or other 
approved local, regional, or state habitat 
conservation plan? 

□ □ □ □ 

V. CULTURAL RESOURCES: Would the project: 

a) Cause a substantial adverse change in 
the significance of a historical resource as 
defined in 115064.5? 

□ □ □ □ 

b) Cause a substantial adverse change in 
the significance of an archaeological 
resource pursuant to 115064.5? 

□ □ □ □ 

c) Directly or indirectly destroy a unique 
paleontological resource or site or unique 
geologic feature? 

□ □ □ □ 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

d) Disturb any human remains, including 
those interred outside of formal 
cemeteries? 

□ □ □ □ 

VI. GEOLOGY AND SOILS: Would the project: 
a) Expose people or structures to potential 
substantial adverse effects, including the 
risk of loss, injury, or death involving: 

□ □ □ □ 

i) Rupture of a known earthquake fault, 
as delineated on the most recent Alquist-
Priolo Earthquake Fault Zoning Map 
issued by the State Geologist for the area 
or based on other substantial evidence of 
a known fault? Refer to Division of 
Mines and Geology Special Publication 
42. 

□ □ □ □ 

ii) Strong seismic ground shaking? □ □ □ □ 
iii) Seismic-related ground failure, 
including liquefaction? □ □ □ □ 
iv) Landslides? □ □ □ □ 

b) Result in substantial soil erosion or the 
loss of topsoil? □ □ □ □ 
c) Be located on a geologic unit or soil that 
is unstable, or that would become unstable 
as a result of the project, and potentially 
result in on-or off-site landslide, lateral 
spreading, subsidence, liquefaction or 
collapse? 

□ □ □ □ 

d) Be located on expansive soil, as defined 
in Table 18-1-B of the Uniform Building 
Code (1994), creating substantial risks to 
life or property? 

□ □ □ □ 

e) Have soils incapable of adequately 
supporting the use of septic tanks or 
alternative waste water disposal systems 
where sewers are not available for the 
disposal of waste water? 

□ □ □ □ 

VII. HAZARDS AND HAZARDOUS MATERIALS: Would the project: 
a) Create a significant hazard to the public 
or the environment through the routine 
transport, use, or disposal of hazardous 
materials? 

□ □ □ □ 

b) Create a significant hazard to the public 
or the environment through reasonably 
foreseeable upset and accident conditions 
involving the release of hazardous 
materials into the environment? 

□ □ □ □ 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

c) Emit hazardous emissions or handle 
hazardous or acutely hazardous materials, 
substances, or waste within one-quarter 
mile of an existing or proposed school? 

□ □ □ □ 

d) Be located on a site which is included on 
a list of hazardous materials sites compiled 
pursuant to Government Code Section 
65962.5 and, as a result, would it create a 
significant hazard to the public or the 
environment? 

□ □ □ □ 

e) For a project located within an airport 
land use plan or, where such a plan has not 
been adopted, within two miles of a public 
airport or public use airport, would the 
project result in a safety hazard for people 
residing or working in the project area? 

□ □ □ □ 

f) For a project located within the vicinity 
of a private airstrip,  would the project 
result in a safety hazard for people residing 
or working in the project area? 

□ □ □ □ 

g) Impair implementation of or physically 
interfere with an adopted emergency 
response plan or emergency evacuation 
plan? 

□ □ □ □ 

h) Expose people or structures to a 
significant risk of loss, injury or death 
involving wildland fires, including where 
wildlands are adjacent to urbanized areas 
or where residences are intermixed with 
wildlands? 

□ □ □ □ 

VIII. HYDROLOGY AND WATER QUALITY:  Would the project: 
a) Violate any water quality standards or 
waste discharge requirements? □ □ □ □ 
b) Substantially deplete groundwater 
supplies or interfere substantially with 
groundwater recharge such that there 
would be a net deficit in aquifer volume or 
a lowering of the local groundwater table 
level (e.g., the production rate of pre-
existing nearby wells would drop to a level 
which would not support existing land uses 
or planned uses for which permits have 
been granted)? 

□ □ □ □ 

c) Substantially alter the existing drainage 
pattern of the site or area, including 
through the alteration of the course of a 
stream or river, in a manner which would 
result in substantial erosion or siltation on- 

□ □ □ □ 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

or off-site? 
d) Substantially alter the existing drainage 
pattern of the site or area, including 
through the alteration of the course of a 
stream or river, or substantially increase 
the rate or amount of surface runoff in a 
manner which would result in flooding on- 
or off-site? 

□ □ □ □ 

e) Create or contribute runoff water which 
would exceed the capacity of existing or 
planned stormwater drainage systems or 
provide substantial additional sources of 
polluted runoff? 

□ □ □ □ 

f) Otherwise substantially degrade water 
quality? □ □ □ □ 
g) Place housing within a 100-year flood 
hazard area as mapped on a federal Flood 
Hazard Boundary or Flood Insurance Rate 
Map or other flood hazard delineation 
map? 

□ □ □ □ 

h) Place within a 100-year flood hazard 
area structures which would impede or 
redirect flood flows? 

□ □ □ □ 

i) Expose people or structures to a 
significant risk of loss, injury or death 
involving flooding, including flooding as a 
result of the failure of a levee or dam? 

□ □ □ □ 

j) Inundation by seiche, tsunami, or 
mudflow? □ □ □ □ 

IX. LAND USE AND PLANNING: Would the project: 

a) Physically divide an established 
community? □ □ □ □ 
b) Conflict with any applicable land use 
plan, policy, or regulation of an agency 
with jurisdiction over the project 
(including, but not limited to the general 
plan, specific plan, local coastal program, 
or zoning ordinance) adopted for the 
purpose of avoiding or mitigating an 
environmental effect? 

□ □ □ □ 

c) Conflict with any applicable habitat 
conservation plan or natural community 
conservation plan? 

□ □ □ □ 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

X. MINERAL RESOURCES: Would the project: 

a) Result in the loss of availability of a 
known mineral resource that would be of 
value to the region and the residents of the 
state? 

□ □ □ □ 

b) Result in the loss of availability of a 
locally-important mineral resource 
recovery site delineated on a local general 
plan, specific plan or other land use plan? 

□ □ □ □ 

XI. NOISE: Would the project result in: 
a) Exposure of persons to or generation of 
noise levels in excess of standards 
established in the local general plan or 
noise ordinance, or applicable standards of 
other agencies? 

□ □ □ □ 

b) Exposure of persons to or generation of 
excessive groundbome vibration or 
groundborne noise levels? 

□ □ □ □ 

c) A substantial permanent increase in 
ambient noise levels in the project vicinity 
above levels existing without the project? 

□ □ □ □ 

d) A substantial temporary or periodic 
increase in ambient noise levels in the 
project vicinity above levels existing 
without the project? 

□ □ □ □ 

e) For a project located within an airport 
land use plan or, where such a plan has not 
been adopted, within two miles of a public 
airport or public use airport, would the 
project expose people residing or working 
m the project area to excessive noise 
levels? 

□ □ □ □ 

f) For a project within the vicinity of a 
private airstrip, would the project expose 
people residing or working in the project 
area to excessive noise levels? 

□ □ □ □ 

XII. POPULATION AND HOUSING:  Would the project: 
a) Induce substantial population growth in 
an area, either directly (for example, by 
proposing new homes and businesses) or 
indirectly (for example, through extension 
of roads or other infrastructure)? 

□ □ □ □ 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

b) Displace substantial numbers of existing 
housing, necessitating the construction of 
replacement housing elsewhere? 

□ □ □ □ 

c) Displace substantial numbers of people, 
necessitating the construction of 
replacement housing elsewhere? 

□ □ □ □ 

XIII. PUBLIC SERVICES 
a) Would the project result in substantial 
adverse physical impacts associated with 
the provision of new or physically altered 
governmental facilities, need for new or 
physically altered governmental facilities, 
the construction of which could cause 
significant environmental impacts, in order 
to maintain acceptable service ratios, 
response times or other performance 
objectives for any of the public services: 

    

Fire protection? □ □ □ □ 
Police protection? □ □ □ □ 
Schools? □ □ □ □ 
Parks? □ □ □ □ 
Other public facilities? □ □ □ □ 

XIV. RECREATION 
a) Would the project increase the use of 
existing neighborhood and regional parks 
or other recreational facilities such that 
substantial physical deterioration of the 
facility would occur or be accelerated? 

□ □ □ □ 

b) Does the project include recreational 
facilities or require the construction or 
expansion of recreational facilities which 
might have an adverse physical effect on 
the environment? 

□ □ □ □ 

XV. TRANSPORTATION/TRAFFIC: Would the project: 
a) Cause an increase in traffic which is 
substantial in relation to the existing traffic 
load and capacity of the street system (i.e., 
result in a substantial increase in either the 
number of vehicle trips, the volume to 
capacity ratio on roads, or congestion at 
intersections)? 

□ □ □ □ 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

b) Exceed, either individually or 
cumulatively, a level of service standard 
established by the county congestion 
management agency for designated roads 
or highways? 

□ □ □ □ 

c) Result in a change in air traffic patterns, 
including either an increase in traffic levels 
or a change in location that result in 
substantial safety risks? 

□ □ □ □ 

d) Substantially increase hazards due to a 
design feature (e.g., sharp curves or 
dangerous intersections) or incompatible 
uses (e.g., farm equipment)? 

□ □ □ □ 

e) Result in inadequate emergency access? □ □ □ □ 
f) Result in inadequate parking capacity? □ □ □ □ 
g) Conflict with adopted policies, plans, or 
programs supporting alternative 
transportation (e.g., bus turnouts, bicycle 
racks)? 

□ □ □ □ 

XVI. UTILITIES AND SERVICE SYSTEMS:  Would the project: 
a) Exceed wastewater treatment 
requirements of the applicable Regional 
Water Quality Control Board? 

□ □ □ □ 

b) Require or result in the construction of 
new water or wastewater treatment 
facilities or expansion of existing facilities, 
the construction of which could cause 
significant environmental effects? 

□ □ □ □ 

c) Require or result in the construction of 
new storm water drainage facilities or 
expansion of existing facilities, the 
construction of which could cause 
significant environmental effects? 

□ □ □ □ 

d) Have sufficient water supplies available 
to serve the project from existing 
entitlements and resources, or are new or 
expanded entitlements needed? 

□ □ □ □ 

e) Result in a determination by the 
wastewater treatment provider which 
serves or may serve the project that it has 
adequate capacity to serve the projects 
projected demand in addition to the 
provider: s existing commitments? 

□ □ □ □ 

f) Be served by a landfill with sufficient 
permitted capacity to accommodate the 
projects solid waste disposal needs? 

□ □ □ □ 
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Potentially 
Significant 

Impact 

Less than 
Significant with 

Mitigation 
Incorporated 

Less than 
Significant 

Impact 

No 
Impact 

g) Comply with federal, state, and local 
statutes and regulations related to solid 
waste? 

□ □ □ □ 

XVII. MANDATORY FINDINGS OF SIGNIFICANCE 
a) Does the project have the potential to 
degrade the quality of the environment, 
substantially reduce the habitat of a fish or 
wildlife species, cause a fish or wildlife 
population to drop below self-sustaining 
levels, threaten to eliminate a plant or 
animal community, reduce the number or 
restrict the range of a rare or endangered 
plant or animal or eliminate important 
examples of the major periods of 
California history or prehistory? 

□ □ □ □ 

b) Does the project have impacts that are 
individually limited, but cumulatively 
considerable? ("Cumulatively 
considerable" means that the incremental 
effects of a project are considerable when 
viewed in connection with the effects of 
past projects, the effects of other current 
projects, and the effects of probable future 
projects)? 

□ □ □ □ 

c) Does the project have environmental 
effects which will cause substantial adverse 
effects on human beings, either directly or 
indirectly? 

□ □ □ □ 
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RLP ID NUMBER      

FACTOR 24 26 27 28 41 43 45 42 44 35 36 37 38 39 40      
RLP ID REPETITIVE 

LOSS NO. 

a D D D D D D D D D D D D D D D      Santa Monica Mountains 
b D D D D D D D D D D D D D D D      24 0095737 
c D D D D D D D D D D D D D D D      26 0072498 

I 

d D D D D D D D D D D D D D D D      27 0071255 
a D D D D D D D D D D D D D D D      28 0070079 
b D D D D D D D D D D D D D D D      41 0136718 II 
c D D D D D D D D D D D D D D D      43 0137793 
a D D D D D D D D D D D D D D D      45 0148768 
b D D D D D D D D D D D D D D D      Lancaster 
c D D D D D D D D D D D D D D D      42 0137354 
d D D D D D D D D D D D D D D D      Rowland Heights 

III 

e D D D D D D D D D D D D D D D      44 0138651 
a D D D D D D D D D D D D D D D      San Gabriel Mountains 
b D D D D D D D D D D D D D D D      35 0056933 
c D D D D D D D D D D D D D D D      36 0091348 
d D D D D D D D D D D D D D D D      37 0091339 
e D D D D D D D D D D D D D D D      Quartz Hill 

IV 

f D D D D D D D D D D D D D D D      38 0057385 
a D D D D D D D D D D D D D D D      39 0091087 
b D D D D D D D D D D D D D D D      40 0131222 
c D D D D D D D D D D D D D D D        

V 

d D D D D D D D D D D D D D D D        
a D D D D D D D D D D D D D D D        
a.i D D D D D D D D D D D D D D D        
a.ii D D D D D D D D D D D D D D D        
a.iii D D D D D D D D D D D D D D D        
a.iv D D D D D D D D D D D D D D D        
b D D D D D D D D D D D D D D D        
c D D D D D D D D D D D D D D D        
d D D D D D D D D D D D D D D D        

VI 

e D D D D D D D D D D D D D D D        
a D D D D D D D D D D D D D D D        
b D D D D D D D D D D D D D D D        
c D D D D D D D D D D D D D D D        
d D D D D D D D D D D D D D D D        
e D D D D D D D D D D D D D D D        
f D D D D D D D D D D D D D D D        
g D D D D D D D D D D D D D D D        

VII 

h D D D D D D D D D D D D D D D        
a D D D D D D D D D D D D D D D        
b D D D D D D D D D D D D D D D        
c D D D D D D D D D D D D D D D        
d D D D D D D D D D D D D D D D        
e D D D D D D D D D D D D D D D        
f D D D D D D D D D D D D D D D        
g D D D D D D D D D D D D D D D        
h D D D D D D D D D D D D D D D        
i D D D D D D D D D D D D D D D        

VIII 

j D D D D D D D D D D D D D D D        
a D D D D D D D D D D D D D D D        
b D D D D D D D D D D D D D D D        IX 
c D D D D D D D D D D D D D D D        
a D D D D D D D D D D D D D D D        X 
b D D D D D D D D D D D D D D D        
a D D D D D D D D D D D D D D D        
b D D D D D D D D D D D D D D D        
c D D D D D D D D D D D D D D D        
d D D D D D D D D D D D D D D D        
e D D D D D D D D D D D D D D D        

XI 

f D D D D D D D D D D D D D D D        
a D D D D D D D D D D D D D D D        
b D D D D D D D D D D D D D D D        XII 
c D D D D D D D D D D D D D D D        

XIII a D D D D D D D D D D D D D D D        
a D D D D D D D D D D D D D D D        XIV 
b D D D D D D D D D D D D D D D        
a D D D D D D D D D D D D D D D        
b D D D D D D D D D D D D D D D        
c D D D D D D D D D D D D D D D        
d D D D D D D D D D D D D D D D        
e D D D D D D D D D D D D D D D        
f D D D D D D D D D D D D D D D        

XV 

g D D D D D D D D D D D D D D D        
a D D D D D D D D D D D D D D D        
b D D D D D D D D D D D D D D D        
c D D D D D D D D D D D D D D D        
d D D D D D D D D D D D D D D D        
e D D D D D D D D D D D D D D D        
f D D D D D D D D D D D D D D D        

XVI 

g D D D D D D D D D D D D D D D        
a D D D D D D D D D D D D D D D        
b D D D D D D D D D D D D D D D        XVII 
c D D D D D D D D D D D D D D D        

    
FACTOR KEY                

A Potentially Significant Impact                
B Less than Significant with Mitigation                
C Less than Significant                
D No Impact                
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Floodplain Management Plan for Repetitive Loss Properties 
Santa Monica Mountains, San Gabriel Mountains, Lancaster,  
Rowland Heights and Quartz Hill 

APPENDIX D – PUBLIC INVOLVEMENT 
PROCESS 

 

 
PUBLIC INVOLVEMENT PROCESS 
Unlike other FMP areas in the County of Los Angeles, no community-scale public meetings 
were held for the 15 RLPs in the Santa Monica Mountains, Lancaster, Rowland Heights, San 
Gabriel Mountains, and Quartz Hill areas. The locations of these RLPs are scattered over the 
County, with some of the RLPs more than 80 miles apart from each other. 

The public involvement process and procedure for this FMP included informing and involving 
the public by interviewing RLP owners at the site visits, questionnaire survey, and follow-up site 
visits.  This appendix provides a summary of the public involvement process and includes the 
following: 

Public Involvement Process Summary Table Page 2 
Notice Letter Page 3 
Questionnaire Page 4 
Initial Public Outreach Mailing List Page 6 
Second Public Outreach Mailing List Page 8 

 

 

 

 

 

 



PUBLIC INVOLVEMENT PROCESS SUMMARY 
Santa Monica Mountains, San Gabriel Mountains, Lancaster, Rowland Heights and Quartz Hill Area RLPs 

Initial Notice Letter and 
Questionnaire 

Second Notice Letter and 
Questionnaire Field Activities 

RLP 
ID Repetitive Loss # 12/27/06 

Mailing 

Mailing 
Returned 
Unopened 

1/16/07 
Mailing 

Mailing 
Returned 
Unopened 

Field 
Investigation 

Meeting with 
Owner 

Santa Monica Mountains 
24 0095737 Yes No Yes No No No 
26 0072498 Yes No Yes No No No 
27 0071255 Yes No Yes No No No 
28 0070079 Yes No Yes No No No 
41* 0136718 Yes No Yes No 3/26/07 Yes 
43* 0137793 Yes No Yes Yes 3/26/07 No 
45* 0148768 Yes No Yes No 3/26/07 Yes 
Lancaster 
42* 0137354 Yes No Yes Yes 3/22/07 No 
Rowland Heights 
44* 0138651 Yes No Yes No 3/22/07 No 
San Gabriel Mountains 
35 0056933 Yes No Yes No No No 
36 0091348 Yes No Yes No No No 
37 0091339 Yes No Yes No No No 

Quartz Hill 
38 0057385 Yes No Yes No No No 
39 0091087 Yes No Yes No No No 
40* 0131222 Yes No Yes Yes 3/22/07 Yes 
* New RLP for 2007 FMP 

 



TEXT OF NOTICE LETTER 
 
 
 
 
 
 
 

Dear Property Owner, 

I am writing to you regarding the assistance that the County of Los Angeles is offering to individual owners of property 
identified as Repetitive Loss Properties (RLP) by the Federal Emergency Management Agency (FEMA).  A RLP is 
defined as a property for which two or more claims of $1,000 or more have been paid by the National Flood Insurance 
Program (NFIP) within any given 10-year period since 1978.  According to FEMA records, your property has been 
identified as such.   

WRC Consulting Services, Inc. has been contracted by the County of Los Angeles to prepare a Floodplain Management 
Plan (FMP) for RLPs.  This plan will help the RLP owners to understand the specific flooding problems related to their 
flood damages.  The plan will also provide possible mitigation measures for owners to consider for future mitigation.  The 
background of the NFIP is described as follows: 

Los Angeles County has been a voluntary participant in the National Flood Insurance Program (NFIP) since 1980.  This 
program allows the flood-prone-property owners to obtain federally backed flood insurance for their properties.  The 
County’s efforts have also allowed policyholders to receive a 10-percent discount on insurance premiums in recent 
years. 

The development of a Floodplain Management Plan (FMP) is an important part of the NFIP to further reduce flood 
losses.  The Plan will identify existing problems and recommend actions for reducing the hazard to structures.  Any 
recommended actions will be entirely voluntary by the property owners.  Please be assured that development of this plan 
is not to repeat the county's previous efforts in flood mapping and ordinance enforcement, rather to provide updates on 
the previous plan and emphasis on the public outreach and involvement in the following planning process: 

• Flood Hazard Assessment 
• Problems Identification 
• Goal Setting 
• Alternative Plan Development 
• Plan Preparation 

We are scheduled to visit your neighborhood during the weeks of January 8 and January 15 to inspect the area. A 
personal review of your property relating to possible cause of the previous flood hazards and current improvements 
can be arranged at this time by calling our office at (949) 833-8388 ext 102.   

In addition to the property visit a questionnaire is enclosed inquiring about the specifics and nature of the flood 
damages of your property.  This questionnaire is important to the development of a functional FMP, and we hope 
you can spare a few moments of your time to fill-out the questionnaire and return it to us with the enclosed 
envelope by February 1, 2007.   

Your information will be strictly confidential, and there will be no cost to you.  Your participation and input during the 
development of the final FMP is essential for the development of a practical plan. 

Sincerely, 
WRC Consulting Services, Inc. 
 

 

Lan-Yin Li Weber, Ph.D., President 
 



REPETITIVE LOSS PROPERTY QUESTIONNAIRE – 2007 
 
 

 
Address: ______________________________________________________________________ 
 
Name: ________________________________________________________________________ 
 
Contact Number: _______________________________________________________________ 
 
 
Please, circle yes or no and fill-in the blank spaces where appropriate.  Please, return the 
completed questionnaire using the self-address stamped envelope, no later than February 1, 
2007. 
 
 
1. Is this an owner occupied building?      Yes No 
 
2. Do you have flood insurance?       Yes No 
 
3. Did you notice any drainage problems in or around your 

residence/property during the past rain season?    Yes No 
 
4. If you did notice any drainage problems, please describe the problem as specifically as 
 you can.  Please, also specify whether the problem is within private or public property. 
 
 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 
5. Have there been any fires in the area surrounding your property?  Yes No 
 
6. Have there been any improvements made to the site drainage?  Yes No 
 
 If yes, please explain.  Are these improvements adequate? 
 
 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 



Floodplain Management Plan for Repetitive Loss Properties 
Santa Monica Mountains, San Gabriel Mountains, Lancaster,  
Rowland Heights and Quartz Hill 

 

 
 

APPENDIX D-Page 5 

 
7. Please describe the nature of the damage for each of the NFIP damage claim filed before 

and specify the date of damage occurrence (month/year). 
 

 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 
8. Is there a natural watercourse nearby?     Yes No 
 
9. Is there a drainage easement?       Yes No 
 
10. Are there any drainage structures nearby, such as a storm drain channel? 
 If so, please be specific.       Yes No 
 
 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 
11. Are there any other obvious problems?  If so describe.   Yes No 
 
 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 
 ________________________________________________________________________ 
 



WHITNEY CHALLED 
29035 S LAKESHORE DR 
AGOURA HILLS CA 91301 

 
EARL HAINES 
29150 W S LAKESHORE DR 
AGOURA HILLS CA 91301 

PAT SWEARINGER 
29175 SO. LAKESHORE DRIVE 
AGOURA CA 91301 

JAMES D MAHER 
29120 S LAKESHORE DR 
AGOURA CA 91301 

 
JAY HOFSTADTER 
29307 S LAKESHORE DR 
AGOURA HILLS CA 91301 

H MAINILGERARD 
29055 SOUTH LAKESHORE DR 
AGOURA CA 91301 

VAN L MOE 
29140 S LAKESHORE DR 
AGOURA CA 91301 

 
PATRICIA D SWEARINGER 
2070 E LAKE SHORE 
AGOURA CA 91301 

MARIO J PIRAINO 
29016 LAKESHORE DR 
AGOURA CA 91301 

JOHN M & SUE N DOUGLASS 
29154 SOUTH LAKESHORE DR 
AGOURA CA 91301 

 
PAMELA HANOVER-LINDBLAD 
29319 S LAKESHORE DR 
AGOURA CA 91301 

PATRICIA GLEASON 
4011 ALZADA DR 
ALTADENA CA 91001 

MICHAEL PENLAND 
3920 W AVE N 
QUARTZ HL CA 93536 

 
DONAL BROOKS 
2330 LAGUNA CIRCLE DR 
AGOURA HILLS CA 91301 

BLAINE VANPATTEN 
26135 IDLEWILD WAY 
MALIBU CA 90265 

JERRY & FANCHO JORDAN 
708 THORNHILL RD 
CALABASAS CA 91302 

 
MARTHA RHOADS 
29205 LAKESHORE DR 
AGOURA HILLS CA 91301 

JOHN MEDINA 
29303 S LAKESHORE DR 
AGOURA CA 91301 

CRAIG SHEFFER 
29235 S LAKESHORE DR 
AGOURA CA 91301 

 
COTTONTAIL RANCH CLUB INC 
1666 LAS VIRGENES CN RD 
CALABASAS CA 91302 

KARL A ALEXANDER 
29209 S LAKESHORE DR 
AGOURA CA 91301 

MILES & NATALIE BURGENHEIM 
5056 W AVE K 10 
QUARTZ CA 93534 

 
WILEY BARKER 
29129 PAIUTE DR 
AGOURA CA 91301 

CHARLES HANIFAN 
15707 SIERRA HWY 
SANTA CLARITA CA 91390 

YVONNE COLE MEO 
3557 HOLLYSLOPE RD 
ALTADENA CA 91001 

 
DONALD & BARBA BETHE 
29323 LAKESHORE DR 
AGOURA CA 91301 

PATRICK ROBINSON 
31028 LOBO CANYON RD 
AGOURA CA 91301 

DEWEY AND JULIE WOHL 
333 MILDAS DR 
MALIBU CA 90265 

 
CHRISTINA HALL 
4250 W AVENUE K8 
LANCASTER CA 93536 

MICHAEL & KRISTI ORNSTEIN 
29324 WAGON RD 
AGOURA HILLS CA 91301 



RAFAEL & SANDRA L. MUNOZ 
5364 E AVE G 
LANCASTER CA 93535 

 
CATHARINA HEDBERG 
28945 LAKESHORE DR 
AGOURA CA 91301 

HENRY & JUDITH MARX 
32095 HIDDEN HIGHLAND RD 
AGOURA CA 91301 

CHI HYON YUN 
2412 ROBERT RD 
ROWLAND HEIGHTS CA 91748 

 
HARMON & LOUIS GREENE 
25619 TIMPANGOS DR 
CALABASAS CA 91302 

 



OWNER/CURRENT RESIDENT 
29035 S LAKESHORE DR 
AGOURA HILLS CA 91301 

 
OWNER/CURRENT RESIDENT 
29150 W S LAKESHORE DR 
AGOURA HILLS CA 91301 

OWNER/CURRENT RESIDENT 
29175 SO. LAKESHORE DRIVE 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
29120 S LAKESHORE DR 
AGOURA CA 91301 

 
OWNER/CURRENT RESIDENT 
29307 S LAKESHORE DR 
AGOURA HILLS CA 91301 

OWNER/CURRENT RESIDENT 
29055 SOUTH LAKESHORE DR 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
29140 S LAKESHORE DR 
AGOURA CA 91301 

 
OWNER/CURRENT RESIDENT 
2070 E LAKE SHORE 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
29016 LAKESHORE DR 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
29154 SOUTH LAKESHORE DR 
AGOURA CA 91301 

 
OWNER/CURRENT RESIDENT 
29319 S LAKESHORE DR 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
4011 ALZADA DR 
ALTADENA CA 91001 

OWNER/CURRENT RESIDENT 
3920 W AVE N 
QUARTZ HL CA 93536 

 
OWNER/CURRENT RESIDENT 
2330 LAGUNA CIRCLE DR 
AGOURA HILLS CA 91301 

OWNER/CURRENT RESIDENT 
26135 IDLEWILD WAY 
MALIBU CA 90265 

OWNER/CURRENT RESIDENT 
708 THORNHILL RD 
CALABASAS CA 91302 

 
OWNER/CURRENT RESIDENT 
29205 LAKESHORE DR 
AGOURA HILLS CA 91301 

OWNER/CURRENT RESIDENT 
29303 S LAKESHORE DR 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
29235 S LAKESHORE DR 
AGOURA CA 91301 

 
OWNER/CURRENT RESIDENT 
1666 LAS VIRGENES CN RD 
CALABASAS CA 91302 

OWNER/CURRENT RESIDENT 
29209 S LAKESHORE DR 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
5056 W AVE K 10 
QUARTZ CA 93534 

 
OWNER/CURRENT RESIDENT 
29129 PAIUTE DR 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
15707 SIERRA HWY 
SANTA CLARITA CA 91390 

OWNER/CURRENT RESIDENT 
3557 HOLLYSLOPE RD 
ALTADENA CA 91001 

 
OWNER/CURRENT RESIDENT 
29323 LAKESHORE DR 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
31028 LOBO CANYON RD 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
333 MILDAS DR 
MALIBU CA 90265 

 
OWNER/CURRENT RESIDENT 
4250 W AVENUE K8 
LANCASTER CA 93536 

OWNER/CURRENT RESIDENT 
29324 WAGON RD 
AGOURA HILLS CA 91301 



OWNER/CURRENT RESIDENT 
5364 E AVE G 
LANCASTER CA 93535 

 
OWNER/CURRENT RESIDENT 
28945 LAKESHORE DR 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
32095 HIDDEN HIGHLAND RD 
AGOURA CA 91301 

OWNER/CURRENT RESIDENT 
2412 ROBERT RD 
ROWLAND HEIGHTS CA 91748 

 
OWNER/CURRENT RESIDENT 
25619 TIMPANGOS DR 
CALABASAS CA 91302 
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INTRODUCTION 
 
The economic assessments of damages and the cost-effectiveness of potential measures for the 
Repetitive Loss Properties (RLPs) of the Topanga Canyon area are constructed to closely follow 
the analysis procedures employed in examining Federal water resources projects by the U.S. 
Army Corps of Engineers (USACOE).  The underlying purpose of the USACOE analytical 
procedures is to convert the random nature of flood related damages to an expression of 
equivalent annual damage for comparison to the amortized cost of mitigation.  The fundamental 
factors behind USACOE’s determinations of structural related damages are (1) depreciated 
structure replacement value, (2) content-to-structure value relationships, (3) inundation levels, 
(4) inundation depth-to-damage percentages, and (5) cleanup cost relationship to the amount of 
inundated surface.  The results of the analysis of these factors are ultimately incorporated into the 
USACOE Hydrologic Engineering Center’s (HEC) Flood Damage Analysis Package, HEC-
FDA, for the determination of equivalent annual damages.  The following paragraphs will 
discuss the how the above factors are determined and analyzed for this assessment in greater 
detail. 
 
DEPRECIATED STRUCTURE REPLACEMENT VALUE 
 
The basic premise behind the use of depreciated structure replacement value in damage 
assessments is that damage should be measured by the worth of the existing structure, noting its 
age and condition, and not by the current cost of the replacement of damage to avoid the creation 
of a betterment for the property owner and the overestimation of damage.  To calculate 
depreciated structure replacement value many USACOE Districts, including the Los Angeles 
District, employ the Marshall & Swift’s valuation service.  This service categorizes structures 
through a vast array of building types and construction classifications.  Combining these 
construction costs with the service’s localized cost factor adjustments yields thousands of cost 
combinations to virtually estimate any type of structure.  In this assessment the Marshall 
Valuation Service is utilized for the determination of depreciated structure replacement value. 
 
CONTENT-TO-STRUCTURE VALUE RELATIONSHIP 
 
In keeping with the procedures utilized with Federal water resources projects and in accordance 
with USACOE Engineering Regulation (ER) 1105-2-100, dated 28 Dec 90, the content-to-
structure ratio for residential structures is set at 50 percent of depreciated replacement value.  
Non-residential content-to-structure ratios are determined in relationship to the work conducted 
by CH2M Hill, Inc. for the New Orleans District, Planning Division, Economic and Social 
Analysis Branch as shown in the output data for the Lake Pontchartrain Hurricane Protection 
Plan. 
 
INUNDATION LEVELS 
 
The determination of inundation levels for the RLPs of this analysis is based on hydraulic 
estimation of the potential concentration of water flow to the subject property from its source.  
The estimation of the frequency of flow is based on the historical record for the Arroyo Seco, 
USGS site 11098000, near Pasadena for its proximity and near unregulated flow.  The non-



damaging event is based on the reported instances for a RLP and the estimated frequencies given 
by the frequency analysis of the Arroyo Seco.

INUNDATION DEPTH-TO-DAMAGE PERCENTAGES

This economic assessment employs the Federal Emergency Management Agency’s (FEMA) 
Depth Percent Damage data from its Flood Insurance Rate Review – 1997.  These depth/damage 

percentages are shown in Appendix A.

CLEANUP COSTS AND OTHER COSTS

Flooding not only causes damage to structures and contents but floodwaters present a significant 

cost in their aftermath clean up.  Floodwaters leave debris, sediment and the dangers of diseases 
and mycotoxins throughout flooded structures.  The cleaning of these structures is a necessary

post-flood activity.  Clean-up cost estimates are based on studies of the USACOE’s Los Angeles 
and Seattle Districts.  Clean-up costs for the extraction of floodwaters, dry-out, and 
decontamination range from $1 to $4.75 per square foot.  Mean cleanup cost is estimated at 

$3.65 per square foot, with heavily sediment- laden waters increasing costs by 75 percent.

The principal cost represented by other costs is FEMA’s Temporary Relocation Assistance 
(TRA) to damaged properties.  Flood studies by Stanislaus County, California and the USACOE 
Districts of Seattle and St. Paul indicate FEMA expends $1,537 per damaged property on 

average.  In this analysis TRA costs are set at $1,537 for each damaged property.

DAMAGE MITIGATION MEASURES - ECONOMIC ASSESSMENT METHODOLOGY

The cost effectiveness of a potential mitigation measure is assessed on two levels for this study.

The first level is the common benefit-to-cost (B/C) ratio method and the second being an 
investment recovery approach.  The two approaches are necessary in that employing the B/C 

ratio method an assumption regarding the interest rate and amortization period must be made for 
the participants, which may or may not apply to all.  In the B/C ratio method, the current Federal 
water resources projects rate of 6? percent and a 30-year amortization schedule is utilized.  The 

investment recovery approach examines the length of time required to recover the cost of the 
mitigation measure given the equivalent annual damage reduction for various interest rates.

SUMMARY OF THE ECONOMIC ASSESSMENT OF RLPS

Table 1 presents the economic findings of this assessment.  Following Table 1 are the individual 
property assessments for each RLP structure in the study area. 

E1.



 

 

Table 1 - Economic Assessment Summary of Results 
100-Year Event Damage 

RLP # Address Structure Content Cleanup 
Equivalent 

Annual Damage Mitigation Cost B/C Ratio 

24 31028 Lobo Canyon Road  $23,130 $15,388 $5,840 $2,050 $40,000 0.68 
26 1666 Las Virgenes Cyn. Rd. $87,357 $60,715 $52,721 $25,514 $30,000 11.25 
27 708 Thornhill Road $33,605 $23,356 $12,060 $8,898 $10,000 11.77 
28 26135 Idlewild Way $16,691 $11,600 $5,990 $4,573 $10,000 6.05 
35 4011 Alzada Drive $11,717 $8,144 $4,205 $3,229 $6,000 7.52 
36 3557 Hollyslope Road - - - - - - 
37 15707 Sierra Highway $17,896 $11,246 $4,015 $1,549 $40,000 0.51 
38 3920 W. Avenue N, - - - - - - 
39 5056 W. Avenue K $28,479 $14,903 $10,220 $2,462 $10,000 3.26 
40 4250 W Avenue K8 $8,671 $7,267 $3,752 $1,234 $41,000 0.40 
41 29324 Wagon Rd $56,406 $47,274 $9,686 $6,753 $16,000 5.58 
42 5364 E Avenue G $31,330 $26,258 $5,380 $3,788 $0 - 
43 32095 Hidden Highland Rd $66,214 $55,495 $11,370 $7,912 $0 - 
44 2412 Robert Rd $25,263 $21,173 $4,338 $2,877 $23,000 1.65 
45 25619 Timpangos Dr $11,184 $9,373 $4,840 $1,481 $15,000 1.31 

 
 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

1600 A D 58.86 $94,176 $47,088

Non-damaging Frequency (in years): 15
100-Year Inundation Level (in feet): 2

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$1,033 $687 $261 $69 $2,050

Alternative:

Implementation Cost: $40,000
Amortized Cost: $3,024
Annual Damage Reduction: $2,050
B/C Ratio: 0.68

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 19.51 29.78 #NUM! #NUM! #NUM!

Raise first flood above 100 yr level

 
 
 

RLP ID: 24 
Address: 31028 Lobo Canyon Road 
Area: Santa Monica Mountains 
Parcel #:  
EAD ID: O1 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

14,414 A Manu 35.00 $504,490 $252,245

Non-damaging Frequency (in years): 5
100-Year Inundation Level (in feet): 1

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$11,016 $7,656 $6,648 $194 $25,514

Alternative:

Implementation Cost: $30,000
Amortized Cost: $2,268
Annual Damage Reduction: $25,514
B/C Ratio: 11.25

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 1.18 1.21 1.26 1.28 1.31

Construct diversion channel and debris basin

 
 
 

RLP ID: 26 
Address: 1666 Las Virgenes Cyn. Rd. 
Area: Santa Monica Mountains 
Parcel #:  
EAD ID: O2 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

3304 A D 58.86 $194,473 $97,237

Non-damaging Frequency (in years): 5
100-Year Inundation Level (in feet): 1

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$4,238 $2,945 $1,521 $194 $8,898

Alternative:

Implementation Cost: $10,000
Amortized Cost: $756
Annual Damage Reduction: $8,898
B/C Ratio: 11.77

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 1.12 1.16 1.20 1.22 1.25

Install retaining wall and v-ditch

 
 
 

RLP ID: 27 
Address: 708 Thornhill Road 
Area: Santa Monica Mountains 
Parcel #:  
EAD ID: O3 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

1641 A D 58.86 $96,589 $48,295

Non-damaging Frequency (in years): 5
100-Year Inundation Level (in feet): 1

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$2,105 $1,519 $755 $194 $4,573

Alternative:

Implementation Cost: $10,000
Amortized Cost: $756
Annual Damage Reduction: $4,573
B/C Ratio: 6.05

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 2.19 2.30 2.43 2.50 2.59

Construct berm and drain

 
 
 

RLP ID: 28 
Address: 26135 Idlewild Way 
Area: Santa Monica Mountains 
Parcel #:  
EAD ID: O4 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

1152 Average D 58.86 $67,807 $33,903

Non-damaging Frequency (in years): 5
100-Year Inundation Level (in feet): 1

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$1,478 $1,207 $530 $194 $3,409

Alternative:

Implementation Cost: $6,000
Amortized Cost: $454
Annual Damage Reduction: $3,409
B/C Ratio: 7.52

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 1.76 1.84 1.93 1.97 2.03

Install diversion ditch and drain

 
 
 

RLP ID: 35 
Address: 4011 Alzada Drive 
Area: San Gabriel Mountains 
Parcel #:  
EAD ID: O5 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

$0 $0

Non-damaging Frequency (in years):
100-Year Inundation Level (in feet):

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total

$0

Alternative:

Implementation Cost:
Amortized Cost: $0
Annual Damage Reduction: $0
B/C Ratio: #DIV/0!

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years #DIV/0! #NUM! #NUM! #NUM! #NUM!

Problem Solved

 
 
 

RLP ID: 36 
Address: 3557 Hollyslope Road 
Area: San Gabriel Mountains 
Parcel #:  
EAD ID: O6 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

1100 Average D 58.86 $64,746 $32,373

Non-damaging Frequency (in years): 15
100-Year Inundation Level (in feet): 3

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total

$799 $502 $179 $69 $1,549

Alternative:

Implementation Cost: $40,000
Amortized Cost: $3,024
Annual Damage Reduction: $1,549
B/C Ratio: 0.51

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 25.82 50.42 #NUM! #NUM! #NUM!

Elevate first floor above 100-yr level

 
 
 

RLP ID: 37 
Address: 15707 Sierra Highway 
Area: San Gabriel Mountains 
Parcel #:  
EAD ID: O7 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 

Value Content Value

Non-damaging Frequency (in years):
100-Year Inundation Level (in feet):

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total

Alternative:

Implementation Cost:
Amortized Cost: $0
Annual Damage Reduction: $0
B/C Ratio: #DIV/0!

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years #DIV/0! #NUM! #NUM! #NUM! #NUM!

Problem Solved

 
 
 

RLP ID: 38 
Address: 3920 W. Avenue N 
Area: Quartz Hill 
Parcel #:  
EAD ID: O8 

 



 
 
 
 

 
 
 

 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 
Value Content Value

2800 A D 58.86 $164,808 $82,404

Non-damaging Frequency (in years): 15
100-Year Inundation Level (in feet): 0.5

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$1,272 $665 $456 $69 $2,462

Alternative:

Implementation Cost: $10,000
Amortized Cost: $756
Annual Damage Reduction: $2,462
B/C Ratio: 3.26

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 4.06 4.40 4.85 5.11 5.47

Enlarge drainage ditch

 
 
 

RLP ID: 39 
Address: 5056 W. Avenue 
Area: Quartz Hill 
Parcel #:  
EAD ID: O9 

 



 
 
 

 
 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 

Value Content Value
1028 A D 58.86 $60,508 $30,254

Non-damaging Frequency (in years): 10
100-Year Inundation Level (in feet): 1

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total

$543 $400 $206 $85 $1,234

Alternative:

Implementation Cost: $41,000
Amortized Cost: $3,099
Annual Damage Reduction: $1,234
B/C Ratio: 0.40

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 33.22 193.53 #NUM! #NUM! #NUM!  

 
 

RLP ID: 40 
Address: 4250 W Avenue K8 
Area: Lancaster 
Parcel #: 3110-008-004 
EAD ID:  

No Picture 



 
 
 
 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 

Value Content Value
4825 G D 81.58 $393,624 $196,812

Non-damaging Frequency (in years): 10
100-Year Inundation Level (in feet): 1

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$3,535 $2,600 $533 $85 $6,753

Alternative:

Implementation Cost: $16,000
Amortized Cost: $1,209
Annual Damage Reduction: $6,753
B/C Ratio: 5.58

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 2.37 2.49 2.65 2.73 2.84  

 
 

RLP ID: 41 
Address: 29324 Wagon Rd 
Area: Agoura Hills  
Parcel #: 2063-017-087 
EAD ID:  

No Picture 



 
 
 
 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 

Value Content Value
2680 G D 81.58 $218,634 $109,317

Non-damaging Frequency (in years): 10
100-Year Inundation Level (in feet): 1

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$1,964 $1,444 $296 $85 $3,788

Alternative:

Implementation Cost: $0
Amortized Cost: $0
Annual Damage Reduction: $3,788
B/C Ratio: #DIV/0!

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 0.00 0.00 0.00 0.00 0.00

land only

 
 
 

RLP ID: 42 
Address: 5364 E Avenue G 
Area: Lancaster 
Parcel #: 3382-001-017 
EAD ID:  

No Picture 



 
 
 
 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 

Value Content Value
5664 G D 81.58 $462,069 $231,035

Non-damaging Frequency (in years): 10
100-Year Inundation Level (in feet): 1

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$4,150 $3,052 $625 $85 $7,912

Alternative:

Implementation Cost: $0
Amortized Cost: $0
Annual Damage Reduction: $7,912
B/C Ratio: #DIV/0!

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 0.00 0.00 0.00 0.00 0.00

land only

 
 
 

RLP ID: 43 
Address: 32095 Hidden Highland Rd 
Area: Agoura Hills  
Parcel #: 2058-012-039 
EAD ID:  

No Picture 



 
 
 
 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 

Value Content Value
2161 G D 81.58 $176,294 $88,147

Non-damaging Frequency (in years): 10
100-Year Inundation Level (in feet): 1

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total
$1,389 $1,165 $239 $85 $2,877

Alternative:

Implementation Cost: $23,000
Amortized Cost: $1,739
Annual Damage Reduction: $2,877
B/C Ratio: 1.65

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 7.99 9.28 11.53 13.26 16.86  

 
 

RLP ID: 44 
Address: 2412 Robert Rd 
Area: Rowland Heights 
Parcel #: 8269-048-016 
EAD ID:  

No Picture 



 
 
 
 
 

Structure Size Condition M&S Class

Depreciated 
Replacement 
Cost ($/Sq.Ft)

Depreciated 
Structure 

Value Content Value
1326 A D 58.86 $78,048 $39,024

Non-damaging Frequency (in years): 10
100-Year Inundation Level (in feet): 1

Baseline Equivalent Annual Damages and Costs:
Structure Content Cleanup Other Total

$615 $516 $266 $85 $1,481

Alternative:

Implementation Cost: $15,000
Amortized Cost: $1,134
Annual Damage Reduction: $1,481
B/C Ratio: 1.31

Capital Recovery Time of Implementation Cost for Annual Damage Reduction
Interest Rate 0% 3% 6.375% 8% 10%
Years 10.13 12.25 16.78 21.58 #NUM!  

 
 

RLP ID: 45 
Address: 25619 Timpangos Dr 
Area: Calabasas  
Parcel #: 4456-022-034 
EAD ID:  

No Picture 
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